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The examination of a piece of kidney cortex taken during sympathectomy for hypertension 
affords a method of studying the pathological changes during life. The present study has been 
undertaken to see if the severity of the vascular changes influenced the response to sympathectomy 
and other surgical methods for the lowering of blood pressure in patients with hypertension. 
Several other features that emerged in this investigation are also described. 


MATERIAL AND METHOD 


Portions of renal cortex were obtained from 50 patients with hypertension at the same time as the 
operations of sympathectomy and/or adrenalectomy were performed. In 5, biopsies were performed on 
both kidneys, and in the remainder, on one side only. The size of the specimen was of the order of 
0:8 x0-4x 0-3 cm., and it was taken from the superficial part of the cortex after incising and partially re- 
flecting the capsule. No untoward effects could be attributed to this. The material was fixed in 10 per cent 
formal-saline and sections cut at 5-y thickness in the long axis of the specimen at right angles to the sub- 
capsular surface. Sections were stained routinely with hematoxylin and eosin, hematoxylin and van 
Gieson’s stain, and the Hart-Sheridan method for elastic tissue. Where necessary the following stains were 
used—periodic acid-Schiff, Mallory’s phosphotungstic acid hematoxylin, 1 per cent toluidine blue, and 
Gordon and Sweet’s method for reticulin. 

Grading of Vascular Changes. Castleman and Smithwick (1943) reported their findings in 100 cases of 
renal biopsy in patients with hypertension and followed this with an account of a further 500 (1948). So 
that a comparison of the vascular changes observed in the present series could be made with those observed 
by these two authors, their classification was employed. 

Vessels were classified as small arterioles (less than 25 y external diameter), larger arterioles (25-50 y), 
small arteries (50-100 z), and large arteries (over 100 1). For describing the vascular changes the criteria of 
Moritz and Oldt (1937) were used, namely intimal hyalinization, medial hypertrophy and degeneration, and 
endothelial hyperplasia. The severity of the changes was graded O-IV. Grade O showed no vascular 
changes whatsoever, while Grade IV showed widespread severe changes in the vessels with many hyalinized 
glomeruli and many atrophic tubules. Grades I, II, and III were intermediate between Grades O and IV. 

One modification in the current series was to add an additional group for those cases showing necrotizing 
lesions in the arterioles, Group N. 

Another minor difference was to substitute for the term endothelial hyperplasia, the term intimal thick- 
ening, as this may include fibrous and elastic thickening. 


MAIN OBSERVATIONS 


Group O. One woman. In this the appearance was that of entirely normal kidney tissue 
with no vascular changes whatsoever. The patient was aged 32 years, with a blood pressure of 
220/115 mm. Hg and no evidence of deranged renal function. 

Group I. Twelve cases (9 women, 3 men). Early and scattered arteriolar hyalinization and 
early intimal thickening of some small arteries were the characteristic features of this group. There 
W:s no significant basement membrane thickening of the glomerular tufts, although in some cases 
ai: occasional tuft was hyalinized. Three of these patients showed small scarred areas, associated 
wth collections of lymphocytes in one. 
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The ages of the patients in this group varied from 24 to 50 years and the blood pressures fro n 
160/110 to 220/150 mm. Hg. 

Group II. Seventeen cases (8 women, 9 men). More extensive arteriolar hyalinization and 
intimal thickening of arteries were seen. Basement membranes of glomerular tufts tended to show 
early thickening and scattered glomeruli were hyalinized. Nine cases showed the presence of small 
scarred areas containing lymphocytes and the tubules were rather atrophic in these scars. The ages 
of the patients were from 10 to 50 years. The blood pressures extended from 170/120 to 250/17), 
while the urine contained traces of albumin in several cases. 

Group III. Six cases (5S women, | man). Arteriolar hyalinization and intimal thickening of 
larger arterioles and small arteries were generalized and more pronounced than in the previous 
group. On the whole more glomeruli were hyalinized, although this was by no means a constant 
feature. Basement membrane thickening of glomerular tufts was prominent. Scarring associated 
with lymphocytic infiltration was present in 5 of the6 cases. Atrophic tubules, usually empty, were 
present in these small scars. 

The ages of the patients were from 39 to 53 years and the blood pressures were between 210/130 
and 260/145. No evidence of renal failure was found in this group. 

Group IV. One man. Arteriolar hyalinization and intimal thickening of larger arterioles and 
small arteries were widespread and advanced. The intimal thickening in this case was looser than 
usual and rather basophilic, showing a faintly metachromatic reaction with toluidine blue. About 
10 per cent of the glomeruli were hyalinized and basement membrane thickening in the tufts was 
moderately pronounced. Small scars were frequent and contained lymphocytes and atrophic 
tubules (Fig. 1). 





Fic. 1.—Small scar with lymphocytic infiltration and some- Fic. 2.—Fibrinoid necrosis in small artery in renal biop iy 
what atrophic tubules from renal biopsy (hematoxylin from malignant hypertension (hematoxylin and eos n, 
and eosin, x 120). x 400). 
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This patient was a man of 47 years, with a blood pressure of 200/140. He had moderate 
a buminuria, a normal blood urea, and no evidence of papillceedema. 

Group N. Thirteen cases (7 women, 6 men). As stated before this group has been treated 
separately because of the presence of necrotizing lesions, characteristic of the malignant phase of 
hypertension. The necroses were present in arterioles and some of the smaller arteries (Fig. 2). 
The arteries showed pronounced intimal thickening in nine cases and this was of the fine rather 
cellular type seen in malignant hypertension (Fig. 3). In some cases metachromasia with toluidine 
blue was observed in this type of intimal thickening. In the remaining four the intimal changes 
were not so severe and necroses relatively scanty. The glomeruli often showed basement membrane 
thickening and in 3 cases showed necroses. Scarred areas with lymphocytic infiltration were found 
in 9 cases. Tubules were often dilated and contained faintly eosinophilic casts. 

The ages of the patients were from 11 to 53 years and the blood pressures 230/150 to 290/180. 


RELATIONSHIP BETWEEN VASCULAR GRADINGS AND RESPONSE TO SURGICAL TREATMENT 


Of the original 50 patients the subsequent history of 49 is known, the remaining one having gone 
overseas shortly after operation. The majority underwent thoraco-lumbar sympathectomy of the 
Smithwick type, but some of the earlier ones had a more conservative lumbar sympathectomy. In 
some of the latter ones, partial adrenalectomy was also carried out, but because of the small number 
under review, it was decided not to subdivide them according to the type of operation performed. 
It was, however, noted that some of the better results were associated with the more limited type of 
sympathectomy. Some patients have been followed up for 9 years, while others have been under 


Fic. 3.—Fine intimal thickening in small artery in renal Fic. 4.—Scarred area of chronic pyelonephritis in renal 
biopsy from malignant hypertension (hematoxylin biopsy (hematoxylin and eosin, x 120). 
ind eosin, x 400). 
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observation for as short a time as one year. Blood pressure readings have as far as possib'e 
been taken in the lying position after a 10-minute rest period. 

Group O. The only case in this group, a woman of 32 years, maintained a fall in diastolic 
pressure of 10 mm. after 6 years. 

Group I. Women. Of the 9 women in this group, one was an example of chronic glomerulo- 

nephritis and death occurred within four months of operation; there had been no reduction of 
blood pressure. One died after a year from a cerebral hemorrhage, no reduction in blood 
pressure having occurred. Of the 7 others, one is alive after 8 years, one after 7 years, three after 6 
years, one after 44 years, and the other after 34 years. No reduction in blood pressure occurred 
in two of them. Two showed a fall in diastolic pressure of 20 mm. or more, which has been sustained 
for over 3 years in each case. One showed a diastolic reduction of 15 mm. after 6 years, and two 
a reduction of 10 mm. after 3 years. 
Men. Two of the three men died after 5 and 6 years respectively. One of these had shown no 
reduction in blood pressure before he died from a cerebral hemorrhage, while the other showed a 
20-mm. reduction in diastolic pressure after six months, but died from heart failure. The remaining 
man is alive after 7 years with a diastolic reduction of 20 mm. 

Group II. Women. Two out of 8 have died. One of them who died at 18 months from a 

ruptured berry aneurysm of the circle of Willis had maintained a diastolic fall of 45 mm. up till the 
time of her death. The other died from heart failure after 3 years, having shown a fall of 20 mm. 
six months after operation, which was the last recording available. The survivors have been 
followed for periods up to 9 years. One showed a diastolic fall of 40 mm. after 4 years, two of 
20-25 mm. after 4 and 6 years, one of 10 mm. after 6 years, one of 10 mm. after one month, and 
the remaining case showed no reduction at all, although she is alive after 9 years. 
Men. Three out of 9 have died after 3, 4, and 5 years, the cause of death being either cerebral 
hemorrhage or heart failure. The remainder have been followed for up to 6 years. Two showed 
a fall in diastolic pressure of 50-65 mm. at the end of 1 year, while another maintained a similar 
reduction for 4 years. One showed a fall of 45 mm. after eighteen months, two of 20-25 mm. at 3 
and 5 years, while two have had no reduction at all. It has not been possible to trace one of the 
men in the series. 

Group III. Women. Two died in the post-operative period, one from coronary thrombosis and 
the other from a chest infection. Of the three surviving operation, two are alive after 2 years and 
one after 7 years. In the latter there has been a 20-mm. fall in diastolic pressure after 7 years, while 
in the other two there has been no appreciable fall. 

Men. The only man in this group is alive after 5 years with a diastolic reduction of 20 mm. 

Group IV. This man died from cardiac failure 4 years after operation. He had shown a 
diastolic fall of 35 mm. which was maintained for over a year, the last occasion on which he 
attended. 

Group N. Of the 13 cases (7 women and 6 men) in this group, 10 showed retinal changes of 
exudates, hemorrhages, and papilledema. Three, although not having papilloedema, had necroses 
in renal vessels. 

Four are still alive. The only man surviving is alive after 7 years with a sustained diastolic 
fall of 35 mm., but has recently had a coronary thrombosis and is no longer able to work. Of 
the three women, one has maintained a fall of 30 mm. for 3 years and another a fall of 60 mm. for 6 
years, papilloedema having disappeared from both. The other woman who had no papilleedema 
showed no great reduction and is now after 7 years under treatment with hexamethonium 
bromide. 

Of the 9 fatal cases (4 women and 5 men), two died after operation and seven died within six 
months from renal failure. None of these showed any reduction in blood pressure. One of the 
latter had chronic nephritis. 
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DISCUSSION 


The first point to ascertain before drawing any conclusions about vascular changes is whether 
tlie changes seen in a small fragment of cortex are representative of the vascular changes of the kidney 
asa whole. In the renal biopsy it is customary to see 30 to 50 glomeruli and 15 to 30 arterioles and 
small arteries, and it is unusual to see vessels of more than 150 » external diameter. Sections of 
kidneys of patients with hypertension of varying grades of severity were taken post mortem, and 
small areas comparable in size with a biopsy were marked out and examined. These were then 
compared with vessels of comparable size in the rest of the kidney section. It was found that in 
general the vascular changes were uniform and that the biopsy gave a fairly accurate picture of the 
state of the arterioles and small arteries. 

One most obvious exception to this general rule is the kidney of chronic atrophic pyelonephritis. 
The patchy nature of the scarring in this condition is associated with a similar patchy pattern of 
vascular change. In the scarred areas of this condition there is often gross intimal thickening of 
the arteries which is not prominent in the non-scarred areas, where such vascular changes as occur 
are probably the result of the hypertension. Thus it is quite obvious that two biopsies from different 
sites in a pyelonephritic kidney could show completely different vascular changes. Another 
exception to the rule that the biopsy is adequate is the early case of malignant hypertension, where 
vascular necrosis may be scanty and may, therefore, not be seen in the small amount of material 
available. 

The second point to elucidate is whether from a point of view of diagnosing the renal disease, the 
material available is adequate. This can be tested in the same way as before, by examining portions 
of the subcapsular surface of kidney blocks prepared from autopsy material. Kidneys of essential 
hypertension, both benign and malignant, and kidneys from hypertension due to renal causes such 
as chronic glomerulonephritis (Ellis Types I and II) and pyelonephritis were examined. It was 
concluded that the changes in chronic glomerulonephritis were sufficiently diffuse to enable a 
diagnosis to be made. One case of Type I nephritis and one of Type II nephritis were encountered 
in this series. The problem of chronic pyelonephritis has been mentioned and the diagnosis of this 
condition must remain hazardous. If one of the typical scarred areas (Fig. 4) such as was en- 
countered in some of the biopsies is seen, then the diagnosis can be made, especially when the 
clinical picture and history are taken into account. If, however, a non-scarred portion is chosen, 
then it is not possible to differentiate this from essential hypertension. Two biopsies taken at 
operation for the removal of a pheochromocytoma (not included in this series) showed changes 
indistinguishable from essential hypertension. 

Small scarred areas either with or without lymphocytes are frequently seen in renal biopsies and 
their interpretation is always difficult. When associated with hyalinized or missing glomeruli and 
atrophic tubules containing deeply eosinophilic casts, it is most likely that patchy chronic pyelo- 
nephritis is the cause. In some cases, however, the scars do not show all these features and it is 
these cases that are difficult. It has usually been accepted that scarring of the cortex represents the 
result of ischemia (Gaskell, 1912), but there is a growing tendency to regard some at least of these 
as due to the effects of infection. Thus McManus (1950) considers that the scars seen in the 
kidneys of older people are due to focal pyelonephritis. If this is so, infection of the kidney 
parenchyma must be extremely common, for cortical scarring is very prevalent, especially in the 

ater age groups. Thus if we are to accept this infective theory we must consider what part, if any, 
these scattered areas of pyelonephritis play in the production of hypertension. The absence of 
lypertension in a great number of people showing these scars as judged by autopsy material, and the 
vell known fact that not all patients with chronic pyelonephritis have hypertension, means that 
-aution must be exercised with renal biopsies in claiming that the hypertension is of renal origin. 

An attempt was made to correlate the presence of small scars (with and without lymphocytes), 
with the vascular grading. It was found that scarring was relatively more common in the upper 
zrades, while the greatest proportion of biopsies with no scarring was found in the lower grades. 
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Thus it appears that there is some correlation between the frequency of scars and the degree o° 


involvement of the vessels, and that the degree of vascular occlusion plays some part in the productio; 
of these scarred areas. 

What conclusions can be drawn from the available facts? Table I shows the distribution of th: 
biopsies according to their vascular grading. It will be seen that 30 cases occur in the first three 


TABLE I 
NUMBER OF CASES ACCORDING TO VASCULAR GRADING 





Vascular grading .. O I II II IV | N 





Number of cases .. l 12 17 6 1 13 





groups, where the vascular changes are only mild to moderate. Fig. 5 shows the relation between 
the various vascular grades and the level of the diastolic blood pressure: high levels of blood 
pressure can be associated with low vascular gradings; thus 5 cases with Grade I vascular changes 
have a diastolic blood pressure over 130 mm. and 7 cases with Grade II vascular changes have a 
diastolic blood pressure over 150 mm. The diastolic blood pressures in Group N are all over 
150 mm., which is in keeping with the observation of Wilson and Pickering (1938) who found that 
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Fic. 5.—Distribution of vascular gradings according to level of diastolic 
blood pressure. 


in experimental hypertension in the rabbit, arteriolar necroses are present only in animals with the 
highest blood pressures, and attributed the lesions to a rise of intra-arterial pressure above a certain 
point. The absence of acute arteriolar lesions in patients having diastolic pressures below 150 mm. 
and the increasing frequency of these lesions as the arterial pressure mounts above this level is in 
conformity with the hypothesis that the benign and malignant phases of hypertension are chiefly 
dependent on the extent to which the arterial pressure is raised (Pickering, 1942). The distribution 
of cases with and without vascular necrosis with regard to the level of blood pressure in the present 
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scries is shown in Fig. 6. Fig. 7 shows the relation between vascular grading and the age of the 
p.tient: the only significant point here is the proportionate frequency of the Grade III and IV cases 
in the later age groups. Bell (1950. has pointed out that intimal thickening of arteries and to a 
lesser extent hyalinization of arterioles occur as an aging process, and this may partly explain why 
Grade III and IV changes are associated with blood pressures comparable with Groups I and II. 
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of blood pressure. 


From these findings it is possible to confirm the observations of Castleman and Smithwick 
(1948), that a high proportion of patients with hypertension (46°/ in their series) show little or no 
vascular change (Grades O, I, and II). Out of the current series of 50 cases no less than 30 showed 
vascular changes of Grades O, I, and II. Thus there seems to be little in these observations to 
support the theory that hypertension is due to changes in the small blood-vessels. Bell (1951) has 
also pointed out the absence of arteriolar changes in no less than 25 per cent of cases of essential 
hypertension without renal insufficiency. 

Secondly, it has been established that it is usually possible, except for pyelonephritis, to determine 
\hether or not there is a renal cause for the hypertension. The diagnosis has been confirmed in 
7 cases that have subsequently come to autopsy, 5 cases of essential hypertension, one of Type | 
rephritis, and one of chronic atrophic pyelonephritis. 

The effect of surgical treatment on the blood pressure is shown in Fig. 8 and 9. Fig. 8 shows 
the effect three years or more after operation, while Fig. 9 shows those followed from six months 
t» three years. It will be seen from these that it is possible to obtain a substantial fall in blood 
| ressure in all groups, and although Groups III and IV are very small the severity of the vascular 
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changes does not preclude a satisfactory response to operation. Similarly the way in which som: 
of the Group I and II cases failed to respond to surgical treatment indicates that a low grading does 
not guarantee a satisfactory response to sympathectomy. 
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Of the cases in Group N a satisfactory reduction in blood pressure was obtained in 3 out of 

3, with consequent increased survival time. This is substantially in accord with the thesis of 

Vickering et al. (1952), that if the blood pressure can be reduced below the critical level at which 
vascular necrosis takes place, then the malignant course can be arrested. 


TABLE II 
SURVIVAL TIMES ACCORDING TO GRADING 


| | 
Group - re I | Il Ill IV N 





“No. of. “No. of No. of | No. of | No. of. No. of No. of i] No. of | No. of No. of 


Years followed cases | deaths cases | deaths cases deaths | cases deaths | cases | deaths 





1 i 0 16 0 6 2 1 | O 13 9 
2 i 14 I 6 2 0 13 9 
3 1 1 13 4 2 0 13 9 
4 10 1 i 3 4 2 1 0 12 9 
5 9 1 11 4 4 2 1 1 12 9 
6 ¥ 2 10 5 3 2 12 9 
7 6 3 7 5 3 2 rT 9 
8 4 3 7 5 2 2 9 9 
9 3 3 7 5 

10 5 5 





The effect on survival times is shown in Table II. The one case of chronic nephritis in Group I 
has been omitted as it was thought that the glomerular changes overshadowed all else and were 
responsible for the early death of the patient. Unfortunately it is not possible to compare this with 
the figures of other authors as these are all based on clinical gradings. The only comparable 
figures are those of Smithwick and Castleman (1951) who showed that the prognosis becomes worse 
as the grading increases. This appears to be the case in the present series, although the number of 
cases in Groups III and IV is too small to be of real significance. 


SUMMARY 

Renal biopsies have been studied from 50 patients undergoing sympathectomy for hypertension. 
[he biopsies have been graded according to the severity of the vascular lesions. 

The vascular changes seen in a biopsy specimen are thought to be representative of the changes 
in the kidney as a whole, and with the exception of chronic atrophic pyelonephritis it is possible to 
differentiate between renal causes of hypertension and essential hypertension. 

The fact that no less than 30 of the biopsies showed only slight vascular changes is evidence in 
favour of the hypertension preceding vascular changes in essential hypertension. 

Arteriolar necroses are confined to those cases with the highest levels of blood pressure. 

It is possible to obtain as great a reduction of blood pressure in some cases showing advanced 
vascular changes as in the less severely affected group. 

My thanks are due to Mr. A. Dickson Wright who performed the renal biopsies and sympathectomies; to Professors 
W. D. Newcomb and G. W. Pickering for their advice, and to Mr. A. Beasley for the cutting and staining of numerous 


sections. I am also grateful to all those who helped in the tracing of these patients and to the many practitioners 
vho helped in the follow-up. 
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ETHAVERINE IN THE TREATMENT OF ANGINA PECTORIS 
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Papaverine and its analogues have been advocated by a number of authors for the treatment of! 
angina pectoris, and this study describes an attempt to evaluate the ethyl analogue of papaverine, 
ethaverine (diquinol) for this purpose. The relationship of ethaverine to papaverine and dioxyline 
phosphate (pavaril) is shown below. 


CH;0 Vi i \ * CaHsO Vi i \ CH30 Ve i \ CH; 
€24s0 N CH30 N 
CH30 N Pm seal 2Ms \ y awe WN gp i 
CH2 OCH; CH2 OCi''s CH, OC2Hs 
Papaverine Ethaverine Dioxyline phosphate 


Following the successful use of intravenous papaverine in a case of angina by Pal (1913), 
Macht (1916) described its powerful dilator action on the coronary arteries of the frog, and this was 
confirmed in dogs by Essex (1940). Both dioxyline phosphate and ethaverine have been shown to 
equal papaverine in their dilating effect on the coronary arteries of dogs (Winder et al., 1950; 
Henderson ef al., 1951); the effect of ethaverine was, however, found to be slower in onset and its 
action more prolonged. 

The clinical evidence for the effectiveness of papaverine and its derivatives in the relief of angina 
pectoris is, however, less decisive. Pal (1913 and 1922), Macht (1916), Boehm (1921), Kohn (1920), 
and Dopffel and Kutshera-Aichberger (1940) described the alleviation by papaverine of the pain 
of angina. The first controlled trial in which its action was compared with that of other drugs, as 
well as with a placebo, was by Evans and Hoyle (1933) whose results suggested that the drug was 
effective but the statistical significance of their findings was doubtful. Katz and Elek (1943) also 
found that in 12 of 17 patients the symptoms of angina were relieved, but a further study by the 
same group of workers (Simon ef al., 1949), using a double blind technique, concluded that 
papaverine was of only limited value in the treatment of angina. Gray et al. (1945) also found 
little value in its oral administration but showed that some clinical improvement followed its 
intravenous use. Russek et al. (1950) using a double blind technique showed that papaverine 
modified the changes in the electrocardiogram following a standardized amount of exercise. 

Of the papaverine derivatives, dioxyline phosphate was found by Frisch et al. (1952) to have no 
effect on the symptoms of the disease, but some retinal arteriolar dilatation was shown by the 
flicker-photometer. Best and Coe (1951), however, using a double blind technique, showed 
symptomatic improvement in 5 of 11 patients, whilst the cardiogram showed less abnormalities when 
dioxyline was given in addition to exercise than when exercise was taken alone. A further paper by 
Myers et al. (1952), showed that excellent relief was noted by 9, good relief by 6, and fair relief by 3 
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ETHAVERINE IN ANGINA PECTORIS 


o 25 patients. In all these trials with dioxyline phosphate a dosage of between 600 and 1200 mg. 
a day were given orally. 

The marked coronary dilating activity of ethaverine in laboratory studies, the clinical studies on 
the action of papaverine and its derivatives in angina, together with its low toxicity, suggested a 
clinical trial of ethaverine in the treatment of angina pectoris. Its previous clinical use had been 
confined to spastic conditions of the intestinal, biliary, and urinary tracts (Adler, 1932; Goldstein, 
1937; Ionescu-Militiade, 1932; Kottlors, 1934; Szentkiralyi, 1932), to dysmenorrhcea (Wiesbader, 
1933), and to hypertension (Dobrzanski, 1935; Spychala, 1934). No evidence of toxicity was noted 
in these trials. Berkesy (1932) described ethaverine as non-toxic and free from local irritation, even 
on subcutaneous injection. Dobrzanski (1935) remarked on its low toxicity, whilst Spychala (1934) 
described it as being two to three times less toxic than papaverine. 


METHOD 


Twenty-two patients suffering from angina of effort were treated during this trial. All described 
the characteristic pain of short duration brought on by exercise and relieved by rest and nitrites. 
Their ages ranged from 43 to 68, and the duration of symptoms was between one and six years in all 
except four patients. The blood pressure exceeded 170/100 in 18,and was above normal in all 
cases. The Wassermann reaction was negative, and the hematological findings within normal limits 
in the whole series. Electrocardiograms were recorded for each patient before and after exercise; 
the exercise consisting of walking up and down two steps until pain was produced. Three patients 
had evidence of previous myocardial infarction and a further three showed bundle branch block. 
Nine patients had typical patterns of coronary insufficiency in the cardiogram with no definite 
evidence of infarction. Some of these showed further abnormalities after exercise. Four others 
had normal cardiograms at rest but showed alterations in the S-T segment after exercise. Attempts 
were made throughout the study to challenge the diagnosis and also the suitability of the patient 
for inclusion in this trial. All patients were ambulatory. One patient was excluded from the final 
analysis because she had an attack of severe precordial pain after five days’ treatment with ethaverine, 
and treatment was stopped at her own request. Another failed to attend the clinic regularly. This 
left 20 patients who completed the trial and were available for analysis. 

Two materials were compared—S0-mg. capsules of ethaverine and indistinguishable capsules of 
lactose as controls. A dosage of two capsules four times daily (400 mg. of ethaverine daily) was 
employed, and the capsules were supplied in bottles each containing one week’s supply. All 
patients received six pairs of bottles, numbered | to 6, to be taken consecutively, and of these, three 
contained ethaverine and three lactose. The pairs of bottles were mixed at random, and could 
only be identified by means of a cipher which was kept in a sealed envelope until the completion of 
the trial. Neither patient nor doctor knew the identity of the capsules. After twelve weeks’ 
therapy some patients received further supplies of the capsules, but this time four-weekly periods 
were used instead of fortnightly. 

A subjective evaluation was carried out by use of a daily report card on which the patient indicated 
by a cross the degree of pain he had during the day. No account was taken of weather changes, 
of mental stress, or of changes in habit, and the patient was allowed to take tablets of glyceryl 
trinitrate as required. (It was considered that as the patient acts as his own control the effect of 
these factors should, after an adequate period of time, cancel each other out and also as each patient 
received the capsules in a different order for the same period weather changes could also be neglected.) 

Objective evaluation was attempted by the exercise tolerance test on those patients considered 
to be sufficiently well. After a half-hour rest the patient walked up and down two steps (Master et al., 
1944) until the first symptoms of pain developed, and the number of trips over the steps was recorded. 
Some of the patients were considered to be too ill or became too breathless to be subjected to 
exercise, and if any patient had suffered from an attack of angina during the hour prior to attending 
tie clinic no test was undertaken at that visit. 
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RESULTS 


Analysis of the daily report cards over the whole period of the trial (1517 days on ethaverine 
and 1487 days on placebo treatment) showed that while on treatment with ethaverine the patients 
reported 14-2 per cent of days free from pain, 44-4 per cent good days, 36 per cent average days, 
5-4 per cent bad days, whilst during treatment with the control capsules they reported 13-1 per cen: 
of days free from pain, 44-4 per cent good days, 36-3 per cent average days, and 6-2 per cent bad days. 
These results show no significant difference. 

As approximate blood levels obtained by a photospectrometric technique showed the presence of 
ethaverine or a derivative in substantial amounts twenty-four hours after administration of three 
capsules, it was considered that there would be an accumulation of the drug in the blood. To allow 
for the cumulative effect the second week of treatment period of either lactose or ethaverine was 
analyzed apart from the first week. The result of this analysis showed no greater difference between 
periods of treatment and non-treatment than when both weeks were taken together. 

Analysis of the exercise tolerance test showed that 932 “‘ trips’ were performed at the end of 
periods of ethaverine treatment, whilst 990 ‘* trips ’’ were performed after periods of control treat- 
ment (Table I). No side-effects attributed to the drug were noted during the trial. 


TABLE I 
COMPARISON OF EXERCISE TOLERANCE AFTER COURSES OF ETHAVERINE AND AFTER COURSES OF CONTROL CAPSULES 








Trips performed La | Trips performed | Total 
Patient | after courses after courses of 

of ethaverine capsules a | of control capsules | trips 
W.B. .| 149 23 +| 17 «21 | 38 
Ce. 16 16 21 24 77 14 20 23 23 80 
H.C. 22 2A 1% 2 2% | 120 | 21 19 26 22 24 | #2 
E.F. 1T¢€§ 8 8 55 8 9 9 12 14 52 
E.G. -. | 20 16 20 56 : 18 21 20 59 
H.G. -| BS if 52 10 14 15 12 51 
C.P.G | 36 36 34 34 
H.H. 19 30 29 24 44 146 | 26 3 WD 2 2 137 
D.P. 20 18 14 14 16 18 100 18 19 20 18 15 24 114 
CS. 14 13 27 24 14 38 
E.S. (F) 15 16 11 21 19 82 22 23 16 I7° 22 100 
E.S. (M) 10 14 12 16 19 71 6 11 16 14 16 63 
E3: 8 13 14 12 47 12 12 15 15 54 
J.A.T 11 7 12 14 44 8 9 9 10 36 
T.W. 16 16 32 30 26 56 





Total of trips performed after ethaverine = 932. Total of trips performed after control capsules = 990. 


CONCLUSIONS 


Under the conditions of the trial ethaverine had no greater effect than inert lactose contro! 
capsules on the prevention of pain due to angina of effort. Occasionally patients showed apparent 
marked improvement on ethaverine, but an approximately equal number showed a similar change on 
control capsules. No common characteristic marked those showing improvement. 

Analysis at the end of three months’ treatment showed substantially the same results as the fina! 
analysis. It is felt that any drug with a marked effect in angina pectoris should show its effect in 
three months, and this period was considered to be sufficient for a future preliminary assessment of 
a drug at one dosage level. 


In spite of these negative results it was interesting to note that many of the patients claimed great 


benefit from the use of the capsules, whether drug or control. This emphasizes the importance cf 


the “‘ double blind method ” for evaluation of a drug. Incidentally, it was found that the drug ha:! 
no effect on the incidence of intermittent claudication in two patients, nor did it have any effect 0.1 
the blood pressure of any of the patients. 
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PAPAVERINE IN ANGINA PECTORIS 


DISCUSSION 


Evans and Hoyle, in 1933, stated in regard to the treatment of angina pectoris, “‘ there has 
scarcely been a methodical attempt to compare relative values of the many drugs that have been 
recommended, and uncontrolled and isolated observations have too often guided opinions.” A 
number of improvements have since been made in the method of assessing the value of drugs in 
treatment. The most important of these has probably been the use of active and placebo capsules 
or tablets which are identical in appearance and the use of the double blind technique in diseases on 
which suggestion alone will produce dramatic results. 

The exercise tolerance test (Riseman and Stern, 1934; Riseman and Brown, 1937) provides a 
method for the objective evaluation of the drug capable of dilating the coronary circulation. 
Since ethaverine appears to remain in the blood stream for over twenty-four hours it was not 
possible to perform this test twice on the same day using the blind technique. It was also felt that 
despite the impossibility of performing the test under completely identical circumstances at different 
visits to the clinic, the advantages of the double blind technique, together with the advantage obtained 
by testing after two weeks’ accumulation of the drug in the blood stream, greatly outweighed the 
possible disadvantages. 

Although the electrocardiogram was altered by exercise in a number of patients, no modification 
of this change was found following the dose of ethaverine used in this trial (i.e. 400 mg. daily). It 
should, however, be noted that Russek ef al. (1950) had to administer over 500 mg. of papaverine 
before the effect on the electrocardiogram was striking. The dosage found necessary by these 
workers to modify the patterns produced by exercise in cases of angina may explain the failure to 
obtain clinical improvement of the condition of the patients in this trial. 

Subjective evaluation of a drug’s usefulness in angina may be carried out by asking the patient 
at each of his visits to the clinic what progress he has made since he was last seen. There is, however, 
difficulty in obtaining a brief answer that approaches accuracy, for the patient’s memory of his 
condition some weeks previously is not to be relied on, and a wrong conclusion on the part of the 
patient will make a large difference to the final result since each decision applies to a week or 
fortnight. These disadvantages can be minimized by using a daily record, as was used in this trial. 
Using this method the doctor should remind the patient at frequent intervals that he must record 
whether he had a good day or a bad day, and that in doing this he should take into account the 
number of, for instance, glyceryl trinitrate tablets he has consumed or the amount of exercise he 
has taken. The main objection to this method is that the patient’s decision on a good day or bad 
day is not made against any fixed standard. After three days of no pain, for instance, a day 
which he would normally describe as a good day may seem to be a very bad day. 

The close agreement between the results of the subjective and objective evaluation of ethaverine 
in this trial makes it improbabie that this drug has any effect at the dosage level used. In view, 
however, of the repeatedly confirmed action of papaverine and its derivatives on the coronary 
circulation in experimental animals, the effect of papaverine on the cardiogram in high dosage, as 
shown by Russek ef a/. (1950), and the absence of toxicity, a dosage several times greater than we 
employed may produce beneficial effects on cases of angina pectoris. 


SUMMARY 


Under the conditions of this trial ethaverine in a dosage of 400 mg. daily was found to have no 
‘reater action on the pain experienced or the exercises performed by patients suffering from angina 
rectoris than inert lactose capsules. 

Earlier records on the use of papaverine and its analogues in angina pectoris and methods of 
‘valuating drugs in angina are briefly reviewed. 

Evaluation at a higher dosage level, and for longer periods of time, is considered worthy of trial. 
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The determination of the venous pressure (VP) is an accepted diagnostic aid in studying heart 
failure and conditions involving obstruction of the venous system. However, the classical methods 
of determining the VP directly (Moritz and Tabora, 1910; Lyons et al., 1938, and others) require 
the patient to be in the supine position and cannot be applied to those with orthopnea. Hence 
there is need for a method that can be used in the semi-sitting posture, which is convenient for all 
patients, including those unable to lie flat. This method, of course, has to give VP values equal or 
proportional to the standard values obtained in the supine position. 

The methods that have thus far been proposed have failed to demonstrate a constant relationship 
between VP values in the sitting and supine postures for all types of patients. 

Winsor and Burch (1946) described, for example, a method of measuring the VP in which the 
patient sits with his trunk at a 45-degree angle to the horizontal, but with his arm raised to the 
** phlebostatic level,” i.e. almost horizontal. According to these authors the VP in this position is 
equal to that obtained in the supine in normal subjects. However, they found lower VP values 
in the sitting posture than in the supine in patients with severe heart failure. On the other hand 
Davis and Shock (1949), using the same method, found higher VP values in the sitting posture than 
in the supine in normal subjects, while in patients with right heart failure (high VP) they found equal 
values in both positions. 

These contradictions are not surprising in view of the many variable factors that influence the 
VP in the sitting posture. These causes may raise or lower the VP depending on the condition of 
the patient. A few examples illustrating this variability follow. 

(1) In the sitting position the hydrostatic pressure of the blood tends to distend the blood vessels 
in the lower parts of the body and force blood into them, and thus to lower the antecubital VP. The 
blood accumulates mainly in the small veins (Turner ef a/., 1937). Constriction of the arterioles 
that control the blood flow to the veins counteracts this pooling of blood. It is therefore obvious 
that lowering of the VP due to this cause should be less pronounced in subjects with narrowed 
arterioles or rigid venules, as in patients with hypertension and sclerosis of small arteries or veins. 

(2) An additional cause for the fall of the VP in the sitting posture is the increased filtration of 
plasma fluid through the capillaries in the lower parts of the body, resulting in a decrease in blood 
volume. The permeability of capillaries varies in different types of patients. It is increased in 
those with severe heart failure and high VP (Landis and Hortenstine, 1950). Therefore this type 
of patient should have a greater tendency to lowering of the VP on assuming the sitting posture than 
patients with normal capillary permeability. 

(3) Compensatory mechanisms designed to stabilize pressure in the circulatory system do not 
‘unction to the same degree in all patients. It is known, for example, that in patients with right- 
«ded heart failure the mechanisms that keep the VP constant do not function properly. In these 

atients phlebotomy lowers the VP and intravenous infusion raises it, while in normal subjects 
iese procedures do not alter it (Caughey, 1935; Richards ef al., 1937). 
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(4) Our observations in 16 patients (unpublished data) showed that in the sitting positior , 
raising the arm to the horizontal causes almost always a rise in the antecubital VP, which rise, how - 
ever, varies in extent from subject to subject, and may be as much as 5 cm. saline. 

It follows, therefore, that the combination of these variable influences can give in differeit 
subjects varying results, so that in one the VP may rise on assuming the sitting posture, in another 
it may fall, while in a third there may be no change at all. This explains why no constant relation- 
ship between VP values in the two positions can be obtained for all kinds of patients. 

It is evident, however, that a constant relationship between sitting and supine VP should exist 
in patients of the same type, in whom causes altering the sitting VP act in the same direction with 
the same intensity. It is also evident that by eliminating certain of these causes, such as of the 
elevation of the arm, it would be possible to reduce the tendency to conflicting VP results. 

These considerations warrant the investigation of the VP in both positions by a comparable 
method with the aim of finding patients with similar differences between VP values in the two posi- 
tions and of assembling them in clinically defined groups. This would make it possible to calculate 
the standard supine VP for patients of each group on the basis of the measurements in the sitting 
position. 


METHODS 


The antecubital VP was measured in the patients first in the 45-degree sitting position with the 
legs straight, and then in the supine position. The arm in both positions was held along the body 
in abduction of nearly 45 degrees. The apparatus consisted of the Moritz and Tabora saline mano- 
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Fic. 1.—Measuring the venous pressure (VP) in the supine posture according to the method of Moritz and Tabor 
(1910) (A), and in the sitting posture according to the present method (B). 

The manometer tube (M) is filled with physiological saline from reservoir (R) and is connected to the patient’s vei 
by a large-bore needle (N). C=clamp. 

A spirit level (SL) is used to set the zero point (0) of the manometer at a level 5 cm. below that of the fourt 
sternocostal junction (J) for patients in the supine position, and 4 cm. below that level for patients in the sittin. 
position (0’). 

The choice of the latter value follows from consideration of the top diagram (C). A point (RA) (right aurick 
5 cm. below the fourth sternocostal junction in the supine position is only 3-5 cm. below that point in the subjec 
sitting at a 45-degree angle to the horizontal. To these 3-5 cm. another 0-5 cm. is added to account for the saggin 
of the heart when the trunk is elevated, giving a total of 4cm. The height (P) of the fluid in the manometer abo. 
zero point, when equilibrium is reached, is the value of the VP. 
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meter, slightly modified. The reference level for the supine position was the level of the right 
auricle established 5 cm. below the fourth sternocostal junction (Moritz and Tabora, 1910). The 
level of the same point of the right auricle was taken as reference level also for the sitting posture. 
Tis level was established as a horizontal plane situated 4 cm. below the fourth sternocostal 
juaction (Gitelson, 1951). The method and calculation of the zero level are illustrated by Fig. 1. 
Since in both positions the reference level is related to the same point of the right auricle, the VP 
values in both positions are comparable. 

This report comprises the results of single and serial VP determinations in 60 patients. Fifty 
of these patients suffered from cardiovascular diseases, 39 were in different degrees of heart failure 
(lable I); five had cardiac cirrhosis. The remaining 10 were miscellaneous in-patients without 
cardiovascular disturbances. 


TABLE I 


RELATION OF THE VENOUS PRESSURE (VP) IN THE 45-DEGREE SITTING POSTURE TO 
THAT IN THE SUPINE IN VARIOUS TYPES OF PATIENTS 





| 


Number of patients 




















Diagnosis | | GroupI | Group Il | Group ITI 
| Total | Sitting VP | Sitting VP | Sitting VP 
| _ higher equal lower 
| than supine | to supine | than supine 
A Type of disease | 
(1) No cardiovascular disease : 10 | 2 6 2 
(2) Rheumatic valvular heart disease (18 cases) and ‘cor pul- | 
monale (4 cases) 22 - 6 16 
(3) Arteriosclerotic and/or “hypertensive heart and ‘vascular | 
diseases .. : ‘ , — sa vo | oe | Zz 22 4 
Total “6 Te. 4 | 34 | 22 
B Degree of heart failure * | 
(1) No failure or mild si i es oi ae al ae 4 21 2 
(2) Moderate a eS sts = a sr ont a= ~ 8 6 
oes x we OO re we - 5 14 
C. Type of heart failure 
(1) Left-sided purely (VP lower than 9 cm. saline) ’ me 9 1 7 1 
(2) Right- and left-sided (VP higher than 9 cm. saline) oo | SO | - | 10 20 
RESULTS 


Relation of the VP in the Sitting Posture to that in the Supine (Table 1). 

(1) In all but four patients the VP was either equal in both positions (VP differences of 2 cm. 
saline or less) or lower in the sitting posture than in the supine (differences of more than 2 cm. saline). 

(2) The VP was the same in both positions in the great majority of subjects with no heart failure 
(including normal subjects), with mild failure, or with severe but purely left-sided failure. 

(3) The VP was significantly lower in the sitting posture than in the supine (differences up to 
7-5 cm. saline) in the great majority of patients with severe, and in half the patients with moderate, 
predominantly right-sided, failure (Fig. 1). 

(4) An especially high proportion with equal VP values in both positions was noted among 
patients with arteriosclerosis and/or hypertension (Table I). This was true also for those who 
had severe right-sided heart failure. Thus, only four of these patients had lower VP in the 
Siiting posture. But even in these four the differences between the VP values in both positions were 
sinall and did not exceed 4-3 cm. saline, while in patients with severe heart failure without arterio- 
sclerosis or hypertension these differences varied between 4-8 cm. and 7-5 cm. saline (Table II). 

L 
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(5) Patients in heart failure with cardiac cirrhosis and ascites had relatively small differences 
between the VP in both positions (not more than 4-0 cm. saline). 

(6) Old patients including those without obvious signs of arteriosclerosis and hypertensi« 
behaved like those with these signs, showing small or no differences in sitting and supine VP. 


5 


TABLE II 


COMPARISON OF VENOUS PRESSURE DIFFERENCES IN THE 45-DEGREE SITTING AND SUPINE POSTURE IN SEVERE 
FAILURE WITH AND WITHOUT ARTERIOSCLEROSIS AND/OR HYPERTENSION 





| 
Venous pressure differences 








” eer | in cm. saline 
Type of patients patients | 
| Range | Mean 
(1) Patients with arteriosclerosis and/or hypertension 8 | 0 -43 2:1 
(2) Patients without arteriosclerosis and hypertension 7 4-8-7:°5 | 5°§ 





Changes in the Venous Pressure when Sitting in Patients with Severe Heart Failure 


Serial VP determinations in both positions performed on 15 patients with severe failure during 
treatment showed the following results. 

(1) In all these patients, with clinical improvement and fall in body-weight the VP taken in both 
the sitting and supine posture fell (Fig. 2, 1-3, 5-10); when the failure increased and the body weight 
rose, then the VP in both positions rose (Fig. 2, 1, 3-5). 
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Fic. 2.—Relationship between venous pressure (VP) in sitting (circles, full lines) and supine (crosses, broken lines) 
postures and the body-weight (dark columns at bottom) in ten patients under treatment for severe heart failure 
The patients’ ages are shown at the top and their diagnoses indicated by the letters: (A) for arteriosclerotic, (H) for 

hypertensive and (R) for rheumatic heart diseases. In all these patients the sitting VP rose or fell concurrently wit) 

the supine VP and the bodyweight. In the first four patients the differences between VP’s in the two positions aie 
large and constant. In the other patients the differences are smaller and disappear in some with the fall in VP to 
normal. Patient A.M. had cardiac cirrhosis. 
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(2) During heart failure the VP differences in the two positions remained more or less constant 
for every subject (Fig. 2, 1-6). But in arteriosclerotic and hypertensive subjects these differences 
tended to diminish when recovery began (Fig. 2, 7-10). 


DISCUSSION 


The main points illustrated by these observations are that the presence of right-sided heart 
failure predisposes to lower sitting VP; that vascular sclerosis and hypertension tend to prevent such 
a drop of the VP; and that in heart failure, the sitting VP changes in the same direction as the 
supine VP, and as the body weight. 

These findings are intelligible if we consider the causes altering the VP in the sitting posture, 
mentioned above. Hence, the drop of the VP in the sitting position in young patients with right- 
sided heart failure may be attributed to disturbances in compensatory mechanisms, to increased 
distension and permeability of small vessels in the dependent parts of the body, causing a great 
decrease in circulating blood volume. This is in line with the findings of Wollheim (1950) who 
observed in patients with right heart failure a decrease in the supine VP after the patients had 
sat up for 30 minutes. This was in contrast to normal subjects in whom the VP in these 
circumstances remained unchanged. 

The stability of the VP during changes in position in arteriosclerotic and hypertensive patients 
may possibly be explained by relative rigidity or increased tonus of small vessels, which hinder the 
pooling of blood in the lower parts of the body. This agrees well with the results of Turner et al. 
(1937), who found that the increase in volume of a finger on lowering the hand is less in arterio- 
sclerotic and hypertensive subjects than in others. 

The discrepancy between the results of Davis and Shock (1949) and of Winsor and Burch (1946) 
may perhaps be explained on the same basis. The former investigators included inmates of a 
home for old people among their subjects and thus may have investigated a larger number of 
arteriosclerotic patients. In these subjects a similar VP in both sitting and supine positions when 
the arm is lowered may be anticipated on the basis of our experiments. But a higher sitting VP is 
expected when the arm is elevated, in accordance with the method they used. 

The small differences between the sitting and supine VP in patients with cardiac cirrhosis, 
hepatomegaly, and ascites may be attributed to increased intra-abdominal pressure in the sitting 
posture, which results in increase in central VP, an effect similar to the hepatojugular reflux. This 
may hinder or prevent the fall of VP in the sitting posture. 

Some practical implications of these observations are as follows. 

(1) The changes in the sitting VP obtained by this method provide a fair indication of the 
changes in the degree of heart failure during treatment. 

(2) Sitting VP values may be substituted for “‘ standard ” supine values in old, arteriosclerotic 
and hypertensive patients, at least in those without signs of severe right heart failure. 

(3) In patients with signs of right heart failure the supine VP values may be calculated from those 
of the sitting VP as follows: supine VP equals the sitting VP plus the difference in the VP’s in these 
positions. This difference has to be established by occasional measurement. 

(4) On comparing supine and sitting VP, and assuming with Moritz and Tabora that supine 
\alues higher than 9 cm. are abnormal, it follows that values below 5 cm. in the sitting posture are 
normal, while those above 10 cm. are abnormal for all patients; values between 5 and 10 cm. may 
be normal, especially in old arteriosclerotic and hypertensive patients, or abnormal, particularly in 
\oung patients with normal pressure and right ventricular failure. 


SUMMARY 


The antecubital venous pressure was measured with a saline manometer in the 45-degree sitting 
posture with the arm lowered, and compared with that pressure measured in the supine posture. 
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The reference level was a horizontal plane situated 4 cm. below the fourth sternocostal junction fo- 
the sitting posture, and 5 cm. below this junction for the supine. 

There was a clear tendency to a lower venous pressure in the sitting posture as compared wit 
the supine in patients with predominant failure of the right ventricle. In patients with purely lefi- 
sided failure the venous pressure was the same in both positions. Most patients with arterioscleros'; 
and hypertension, even those with right-heart failure, and most old subjects had the same venors 
pressure in both postures. 

The sitting venous pressure repeatedly estimated during the treatment of patients with severe 
heart failure changed in the same direction as the pressure measured in the supine posture, and as 
the bodyweight. 

Pressures less than 5 cm. saline in the sitting posture appeared to be normal, while those above 
10 cm. were abnormal for all patients. Values between 5 cm. and 10 cm. were normal, especially 
in patients with hypertension or arteriosclerosis, or abnormal, particularly in young subjects with 
right-sided failure. 

It appears then that the determination of the venous pressure in the sitting posture provides a 
fair indication of the degree of heart failure, and makes possible the calculation of the standard 
supine venous pressure for certain groups of cardiac patients. Changes in the sitting venous 
pressure reflect alterations in the degree of heart failure during treatment. 
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The two hearts here reported showed opposite manifestations of disordered bending of the 
primitive cardiac tube at an early stage of ontogeny. In both, the atrial appendages lay side by 
side instead of encircling the roots of the great vessels. In the first the two appendages lay to the 
right of both great vessels, a condition that does not appear to have been described. In the other 
both appendages lay to the left of both great vessels, a condition that has been reported eleven 
times, and with the present case forms a group with several other pathological features in common, 
including a decrease in the volume of the pulmonary circulation. Further similar cases are likely 
to be met as a result of the present interest in cardiac surgery, and among them may be some that 
can be helped by systemic-pulmonary shunt operations. 


CASE WITH BOTH ATRIAL APPENDAGES ON THE RIGHT 


Case 1. A female child, aged three weeks, who had been deeply cyanosed and very ill since birth, died 
in the maternity hospital where she was born. No investigations were carried out before death. Routine 
autopsy (Canadian Red Cross Memorial Hospital. P.M. 46/49) was carried out by Dr. Francis Scott, to 
whom I am indebted for the specimen of the heart. As well as the cardiac condition, there was an abnor- 
mality of rotation of the gut, in which the coils of small intestine and their mesentery took origin from the 
posterior abdominal wall above the origin of the mesocolon. Death was due to congestive cardiac failure 
and to atelectasis of the lungs. 


ANATOMICAL DESCRIPTION 


Cardiac hypertrophy ; primitive arrangement of chambers of heart whereby both atrial appendages lie side 

hy side to the right of both great vessels; common pulmonary vein; right-sided vene cave emptying into left 

trium; atrial septal defects; tricuspid hypoplasia; hypoplastic right ventricle; partial transposition of the 
reat vessels ; congenital coarctation of the arch of the aorta; patent ductus arteriosus. 

The heart and the roots of the great vessels were removed from the body and preserved in formol saline 
or further study. The heart had been opened at autopsy by three incisions, one through each great vessel 
ind the adjoining ventricle and one into the left atrium. For descriptive purposes the heart is deemed to 
held in the standard anatomical position so that ventral is equivalent to anterior, dorsal to posterior, 
ephalic to superior, and caudal to inferior. All measurements are of the fixed specimen. 

The transverse diameter of the anterior aspect of the heart is 65 mm. (see Fig. 1 and 2). The large left 
entricle occupies all of the anterior aspect of the heart except at its upper right border where it is overlapped 
”y the atrial appendages. The base of the heart is formed (from right to left) of a small portion of the right 
itrium (5 mm.) continuous with the origin of the superior vena cava. Next, a space of 5 mm. in diameter 
epresents part of the left atrium where it receives the left atrial appendage. This space is bounded on its 
eft by the ascending aorta, and to the left of the latter is the pulmonary trunk. The posterior aspect of 
153 
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Fic. 1.—Photograph of anterior aspect of | Fic. 2.—Anterior coronal section, through the great vessels and lefi 
specimen. Case 1. ventricle, viewed from in front. Case 1. 
the heart is made up of the left ventricle to the left with the POSTERIOR 


atrium and right ventricle on the right. Fig. 3 is a diagram of 
the superior aspect of the heart and of the great vessels at their 
entry or origin. Illustrations of this specimen (Fig. 2, 4, and 5) 
are drawings of supposed sections of the heart in planes at right 
angles to the plane of the paper in this figure, and are indicated 
here by straight lines with arrows to show the direction of view. 

The right atrium (Fig. 4) is small, and measures 25 mm. high 
by 10 mm. wide at its widest point. Above, the anterior wall of 
the right atrium is continuous with the anterior wall of the left 
atrium through a small septal defect. The postero-lateral wall 
of the right atrium is a curved surface perforated in its middle 





third by the mouth of the right atrial appendage; inferiorly it ANTERIOR 

terminates at the right A-V orifice. The atrial septum is thin Fic. 3.—Superior aspect of the heart and the 

and delicate and crescent shaped. Its anterior edge joins the great vessels at their entry or origin. 

anterior wall of the right atrium throughout its length, except Straight lines indicate the planes oi 
: : , numbered sections, (Fig. 2, 4, and 5) ; 

superiorly, where a sickle-shaped free margin encloses a defect arrows the direction of view. Case 1. 


(Fig. 5). A probe passed through this into the left atrium lies 
near the mouth of the superior vena cava. Inferiorly, the septum is curved to the left so as to lie in a 
transverse plane. Here it is in superior relationship to the tricuspid orifice, and shows a second and 


smaller defect (Fig. 5). The atrial septum ends in a fibrous bar of tissue which completes the left part of 


the tricuspid valve ring by bridging across the gap between the posterior wall of the right ventricle and 
the ventricular septum. 

No great veins open into the right atrium. The right atrial appendage measures 10x 35 mm., and i 
closely applied to the back of the left appendage. Both appendages lie in a broad‘and shallow groove i! 
the ventricular muscle. The right A-V orifice (Fig. 4) measures 25 mm. in circumference and lies at th 
lower end of the right atrial cavity. It is guarded by three valve leaflets placed anteriorly, left and right 
These leaflets are of equal size, fused with each other at their adjoining edges, measure about 8 x 4 mm., anc 
are irregularly thickened. 

The left atrium (Fig. 5) is larger than the right and measures 4x4 cm. Its anterior wall is pierce: 
obliquely by the orifice of the left atrial appendage, and superiorly and to the right it is continuous with th: 
superior vena cava. However, beneath the opening of the latter is a membraneous horizontal shelf measur 
ing 8x8 mm., which springs from the anterior wall of the left atrium and lies with its free edge posteriorly 
Blood flowing from the superior vena cava would be directed by this shelf in a backwards direction. | 
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Fic. 4.—Posterior coronal section, viewed from behind, through right and 
left atria and the rignt ventricle. Case 1. 
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Fic. 5.—Sagittal section, viewed from the left, through left atrium, left 
ventricle, and aorta. Case 1. 


« ppears that there is a failure of final incorporation of the sinus venosus into the right atrium, and that the 


orizontal shelf described is the left sinus valve, while where the superior vena cava enters is likely to be 
hat should have become the coronary sinus. The inferior vena cava enters the posterior wall of the left 
trium above the level of the left sinus valve. A curious feature of the structure of this left sinus valve is 
lat its free edge divides towards the right to enclose a funnel-shaped space which is prolonged to the left 


~satube. A probe passed along this tube lies within the free edge of the shelf and passes out again into the 
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cavity of the left atrium by a small ostium. Below the shelf which separates off a sinus venosus is the 
smaller defect in the atrial septum. The posterior wall of the left atrium shows the opening of the common 
pulmonary vein, inferiorly and to the left. Superiorly and to the right it receives the inferior vena cava. 

The common pulmonary vein is formed 5 mm. from the left atrium by the union of left and right pul- 
monary veins. The base of the left atrium is almost entirely occupied by the left A-V orifice, but posteriorly 
the atrial septum (whose lower end bends horizontally and to the left) separates the cavity of the left atrium 
(above) from the cavity of the right atrium (below) just above the right A-V valve. The left A-V (mitral) 
orifice measures 65 mm. in circumference, and is guarded by anterior and posterior leaflets. The anterior 
leaflet is thin and translucent and measures 35x 10mm. _ The posterior leaflet is slightly less translucent; 
it measures 30 x 8 mm. and hangs like a curtain in front of the ventricular septal defect (Fig. 5). 

The right ventricle (Fig. 4) is a vestigial chamber occupying the right posterior part of the heart. its 
cavity is widest at the right A-V orifice, where it is 20 mm. in diameter; it then passes inferiorly and to the 
left for 25 mm. to taper to a point. Its anterior wall is formed by the muscular ventricular septum lying 
approximately in the coronal plane (see Fig. 5), which is perforated superiorly and to the left by a circular 
defect measuring 5 mm. in diameter—the sole outlet for blood from the right ventricle. The muscle lining 
the right ventricle is finely trabeculated and the cavity of this chamber (in the fixed specimen) is almost 
entirely occupied by the single papillary muscle and by the leaflets of the tricuspid valve. 

The cavity of the left ventricle (Fig. 2 and 5), is large, measuring 45 mm. across by 30 mm. from base to 
apex. Its walls are 10 mm. thick and are coarsely trabeculated. The origins of the two great vessels lie 
side by side anteriorly and superiorly, the aorta to the right, the pulmonary trunk to the left, separated from 
each other by a thick ridge of muscle in a sagital plane; both are separated from the mitral orifice by another 
thick ridge of muscle lying in a coronal plane. Together these two muscular ridges form a T, the bar of 
which separates an outflow tract of the ventricle from the small inflow tract, and the upright part of the 
T subdivides the outflow tract into aortic and pulmonary components. The muscle wall of this outflow 
tract is smooth and not trabeculated. It is continuous above with the lining of the two great vessels. 

The aortic valve measures 4 mm. in diameter. It has three cusps placed in the left anterior, left posterior, 
and right lateral positions. The two coronary arteries spring from the sinuses of the left anterior and left 
posterior cusps. The valve lies on a level with the junction of aorta and cardiac muscle. The aorta itself 
passes upwards and at a distance of 15 mm. from the valve (and from its origin) gives off right innominate, 
left carotid, and left subclavian arteries. The arch of the aorta shows a congenital coarctation (Type 1 of 
Evans, 1933) patent to a fine probe; it joins a descending aorta of normal size. 

The pulmonary valve is larger than the aortic and is 5 mm. in diameter. It has three cusps set anteriorly, 
left posteriorly, and right posteriorly. The pulmonary trunk leaves the muscular substance of the heart 
to the left of and slightly behind the aorta. It splits 
almost immediately to give off right and left pulmonary ANTERIOR 
arteries, but its lumen is carried on upwards with 
out loss of width, by a large patent ductus arteriosus, 
the walls of which are twice as thick as those of the 
aorta and pulmonary trunk; it is subsequently con- 
tinuous with the descending (left-sided) aorta. 

The anterior coronary artery (Fig. 6) has three main 
branches which are distributed to the anterior surface 
of the left ventricle. The posterior coronary artery 
passes backwards splitting into three main branches 
distributed to the posterior wall of the ventricle. One of 
these descending branches lies in relationship with the 
interventricular septum. The coronary sinus measures 
3 mm. in diameter at its mouth. It ascends in the 
shallow inter-ventricular groove in the right wall of the . 
ventricle, then empties into the left atrium between the ~— ttn Yonah nahh ape in ; 
origins of the two atrial appendages. Case 1. 
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CASE WITH BOTH ATRIAL APPENDAGES ON THE LEFT 


Case 2. Clinical Examination (Dr. Maurice Campbell). C.L., aged 74, was at Guy’s Hospita 
cyanosis was first noticed at one year, and subsequently increased. Exercise tolerance was very limited. 
On examination she was undersized and intensely cyanotic with extreme clubbing of fingers and toe 
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lier pulse rate was 108, regular, and her blood pressure 105/60 mm. Hg. The heart was enlarged, with the 


te second left interspace and triple rhythm just inside the apex, with the third sound early in diastole. The 
liver edge was felt 2 cm. below the costal margin, and the spleen was just palpable. The blood showed 
lycythemia (hemoglobin 150%) and a low colour index (0-75). 

An electrocardiogram showed marked left axis deviation with tall 
waves in leads I and II. 

A tracing of the cardiac outline is shown in Fig. 7. The cardio- 
oracic ratio was 10-5 cm./20-5cm. The right cardiophrenic angle 
as increased in size and depth owing to absence or displacement 
f the right ventricular shadow. On fluoroscopy (Dr. Maurice 
ampbell) the left ventricle was enlarged and the aorta, which was 
left sided, appeared to arise far over to the right. Increased vascular 
shadows in the lung fields were diffuse and more like a collateral 
than the pulmonary circulation. 

On cardiac catheterization (Dr. G. Zak and Dr. H. E. Holling) the 
catheter was passed into the right atrium; the right ventricle was not 
entered, but the catheter passed through an atrial septal defect into 
the left side of the heart and thence into a chamber which was under 
high pressure (160/20) and was presumed to be the left ventricle, 
although no outlet from it was found. A blood specimen with- Fic. 7.—Tracing of cardiac silhouette. 
drawn from this chamber showed less cyanosis than that found Case 2. 
in the right atrium; blood gas analyses proved technically 
unsatisfactory. 

Dr. T. H. Hills’ report on the angiocardiogram was as follows. The right ventricle and aorta are filled 
at two seconds, but little dye appears in the pulmonary vessels until three seconds, and the filling is never 
good. There is a large right-to-left shunt. The heart is opaque to its left border at four seconds which 
may be due to dye shunting from right to left atrium in addition to shunt into the dextraposed aorta (Fig. 8). 

In retrospect the position of the atrial appendages in relationship to the aorta can be made out in the 
two-second picture, when dextraposed aorta, right ventricle, and both atria are filled, while the left ven- 
tricle presents as a filling defect into which obtrudes the shadow of the left atrial appendage. 

Course. Surgical anastamosis of the pulmonary and systemic circulations was not attempted and 
increasingly severe attacks of cyanosis and loss of consciousness led to her death within a few months. 


_ i. a 
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Fic. 8.—Reproduction of angiocardiograms at | and 2 seconds after injection of the diodone. Case 2. 
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ANATOMICAL DESCRIPTION 


Cardiac hypertrophy ; primitive arrangement of chambers whereby both atrial appendages lie to the left o 
both great vessels; atrial septal defect; common pulmonary vein; left ventricular preponderance ; accessor 
septa in the right ventricle ; partial transposition of the great vessels ; subvalvular stenosis of the pulmonary trunk 

The collateral circulation to the lungs was injected with carmine gelatine soon after death, and th 
thoracic viscera were removed entire. Apart from severe venous congestion throughout the body, and 
clubbing of the fingers and toes, no abnormalities were found other than in the heart. The description 
that follows is of the fixed, injected specimen, held in the standard anatomical position as in Case 1. 

The transverse diameter of the heart (Fig. 9) is9cm. The very large aorta, arching upwards, backwards, 
and to the left over the hilum of the left lung, begins at the extreme right upper part of the heart, so that 
the aorta and right border of the heart form one continuous curve. An undersized pulmonary trunk 
emerges from the heart behind the aorta, and passes upwards and to the left. To the left of both vessels 
are the two atrial appendages, which lie side by side along the base of the heart and overhang the ventricles. 
The right appendage extends for 50 mm. along the base and the left appendage, which is much narrower, 
for 15 mm. The left border of the heart is made up of ventricular muscle. Thus the base of the heart is 
made up of aorta, with the pulmonary trunk behind it, the right atrium, and the left atrium, in that order 
from right to left. 
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Fic. 9.—Photograph of anterior aspect of specimen. Windows have been cut in the 
anterior walls of ventricles. Case 2. 


Fig. 10 represents the superior aspect of the heart and the great vessels at their origin or entry. As with 
Case 1, Fig. 3, all subsequent drawings except Fig. 12 are of supposed sections through the heart at righ! 
angles to the plane of the paper in this diagram; they are indicated by lines and arrows to show the directior 
of view: for Fig. 12 the heart has been opened by a left-sided incision to display the septa. 

The right atrium (Fig. 13) is large, measuring 50 mm. antero-posteriorly, 75 mm. laterally (including the 
appendage) and 50 mm. in height. It receives the vene cave and coronary sinus in the normal manner 
The atrial septum is represented by a thin rim of tissue, lying in the coronal plane, which encloses a wid 
atrial septal defect measuring 15x23 mm. The right A-V orifice is behind and slightly to the left of th« 
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ongins of the great vessels. It measures 5O mm. in 
cumference and bears three cusps, posterior, medial, and 
terior. The medial cusp shows two small warty vegeta- 
jons, measuring 3 xX 3 mm. on its atrial side. The anterior 
vall of the right atrium is indented by the origins of the 
sveat vessels. 

The left atrium (Fig. 11 and 12) issmaller. It receives 
the common pulmonary vein which is formed 10 mm. from 
the atrium by the union of left and right pulmonary veins, 
themselves formed by the union of upper and lower 
tributaries on each side. The left A-V opening is 70 mm. 
in circumference and bears two normal cusps, postero- 
lateral and antero-medial. 

The ventricle (Fig. 11) is unequally divided into small 
right and large left portions by an incomplete but thick 
septum, which meets the lower part of the ventricular 
cavity 20 mm. from the apex. The septum is composed 
of a thick solid bar of muscle superiorly, and of a 
spongy trabecular formation recalling the embryonic 
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POSTERIOR 





ANTERIOR 


Fic. 10.—Superior aspect of the heart and the great 
vessels at their entry or origin. Straight lines 
indicate the planes of figures but 12=—Fig. 
11, 13=Fig. 12, and 14=Fig. 13; arrows the 
direction of view. Case 2. 


state of the heart muscle inferiorly. Viewed from the left side, it extends upwards for a distance 
of 30 mm., leaving a ventricular septal defect 15 mm. in diameter (Fig. 12) posteriorly and superiorly between 


the A-V valves. 


In addition to this main defect, there is, when the septum is looked at from the left, a 
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Fic. 11.—Anterior coronal section through both atria and both ventricles, viewed from in front. 
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ANTERIOR POSTERIOR 


Fic. 12.—The heart split open down its left border, to show the left aspect of 
the atrial septum, the atrial septal defect, the mitral valve, the main 
ventricular septal defect partly covered by the mitral valve, and below 
it the slit-like ventricular septal defect crossed by a trabeculum. Case 2. 


long slit-like defect the upper end of which is widened so that a narrow channel passes upwards, backwards, 
and to the right to end in the anterior part of the right ventricle. The rest of the slit-defect shows muscular 
walls so closely applied to each other that there is only a potential channel. The cavity of the left ventricle 
(Fig. 11 and 12) is large and somewhat pear-shaped, measuring 60 mm. vertically and between 20 and 
30 mm. transversely. The walls show the fine trabeculation normally characteristic of the right ventricle. 
No great vessels issue from this cavity. 

The right ventricle (Fig. 11 and 13) is small, measuring 25 x 25 mm. in width and from ftont to back. 
It occupies the upper and right part of the heart. The walls are 6 mm. thick at the apex, and 10 mm. at the 
medial wall. The right ventricular face of the ventricular septum (Fig. 13) is smaller than the left, and 
measures 20 mm. in height, and shows the main defect posteriorly. In the extreme upper part of the right 
ventricular cavity, below the mouth of the aorta, the septum is smooth-walled, only 4 mm. thick, and 
separates right ventricle from right atrium and the beginning of the right atrial appendage. Below this, 
the walls show the coarse trabeculae normally characteristic of the /eft ventricle. 

Both great vessels (Fig. 11) arise from the anterior superior part of the right ventricle. Between the 
tricuspid valve behind and the origins of the great vessels in front, a thick smooth band of muscular tissue 
arches over the roof of the right ventricular cavity from its right wall near the floor to join the septum in 
front of the main defect. This clearly divides the inflow part of the right ventricle containing the tricuspid 
valve from an outflow chamber, or aortic ventricle. Its left end straddles, saddle fashion, the posterior end 
of the free edge of a second muscular shelf which divides the floor of the right ventricle. These two thic< 
muscular shelves lie at an angle of 45 degrees toeach other. The true relationship of the muscular shelf th: t 
divides the floor of the right ventricle to the ventricular septum, as seen from the left ventricle, is shown i1 
Fig. 11. There is an overlap between the upper and lower parts of the septum and it is this overlap projectin : 
into the right ventricle which appears as the muscular ridge in the floor of that cavity. 
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Fic. 13.—Sagittal section through the right atrium and right ventricle viewed from the right. 
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Case 2. 


The aorta arises between the undersized pulmonary trunk and the right atrium (Fig. 11) and is directly 
above the opening of the upper part of the slit-defect, which is now seen to be the most direct (though not 
Fig. 13 shows the more complicated path 


the widest) route for blood from the left ventricle to the aorta. 


taken by the greater part of the left ventricular outflow through the main ventricular septal defect. 


The 


aortic valve measures 65 mm. in circumference and bears three normally formed cusps placed in 


posterior, right anterior, and left anterior positions. 

The pulmonary trunk (Fig. 11) measures 20 mm. in circum- 
ference at the level of the valve which lies behind the ascending 
aorta, but only admits a 2-mm. probe where it emerges from the 
right ventricle. From its point of origin it spirals in an upward, 
backward, and leftward direction, behind the aorta. It bearsa 
sinall tricuspid valve whose leaflets have not separated. The left 
and right pulmonary arteries are normal in position and each is 
as large as the parent trunk. They are filled with dye by back 
injection from the bronchial arteries. A closed ligamentum 
a: teriosum joins the left pulmonary artery to the arch of the aorta. 

There are two coronary arteries arising from the posterior and 
left anterior sinuses of Valsalva (Fig. 14). That from the 
posterior sinus passes forwards to the right of the pulmonary 
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Fic. 14.—Diagram of the coronary arteries 
projected on to the plane of the 


coronary sulcus. 


Case 2. 
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trunk. That from the left anterior sinus passes to the left underneath the overhanging atrial appendagcs. 
The coronary sinus empties into the posterior aspect of the right atrium after a short course in the posterior 
coronary sulcus. 


DISCUSSION 


The anomaly whereby both atrial appendages lie side by side has received no special name. It 
seems convenient to call it “* juxtaposition of the atrial appendages.” Case 1 would then be in 
example of right juxtaposition and Case 2 of left juxtaposition. Fig. 15 is an extension of a diagram 
published by Wenner (1909). It shows the stage of ontogeny at which the anomalies described are 
presumed to have been initiated, that is, at the time of the first folding of the primitive cardiac 
tube that determines the relative positions of the sinus, atrium, ventricle, and bulbus. The middle 
series represents a normal folding followed by the development and forward growth of the two 


_ (i) 
TRUNCUS TRUNCUS 
NORMAL ATRIUM 
FOLDING 
VENTRICLE 
SINUS 
SINUS 





CASE | 


A 





Fic. 15.—Presumptive explanation of anomalies (after Wenner, 1909). 


(A) Primitive cardiac tube. 
(B) Initial folding determines the relative positions of the cardiac chambers. 
(B) The atrial appendages differentiate and grow forwards. 


atrial appendages so that they embrace the truncus. The upper series represents a possible explana- 
tion of the condition found in Case 2 and the lower series the condition found in Case 1. One can- 
not say whether disordered bending is in fact the primary fault in the development of these two 
deformed hearts although this seems a likely explanation. However, once such a disorder has 
arisen it will clearly have a great influence on the later growth of septa and separation of the heart 
into right and left channels. In Case 1 (right juxtaposition of the atrial appendages) such septa as 
have appeared have divided the heart into a very small right atrium and ventricle, receiving no blood 
and having no special outlet, and a large left atrium and ventricle which, since they receive and 
discharge the whole blood supply to the heart, function as a bilocular heart. A similar heart 


does not seem to have been recorded but the most analogous is that reported by Taussig (1947) of 


a woman who died at the age of twenty-six. The heart showed situs inversus, dextrocardia, and 
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cor biloculare, with only rudimentary septa in the atrium and ventricle. The two atrial appendages 
lay in left juxtaposition, but because of the situs inversus, it is apparent that this case is more nearly 
the mirror image of Case | than similar to Case 2._ Neither in Case | nor in Taussig’s case was there 
a diminution of blood supply to the lungs, and therefore no possibility that an anastomotic operation 
o! the Blalock type would be of help. 

Several other cases of the left-sided variety of juxtaposition of the atrial appendages (as in 
Case 2) have been previously reported; with Case 2 they form a group of eleven that share certain 
other features, including a hypoplastic or atretic pulmonary trunk. In some of these (including 
Case 2), it would have been technically possible to do an anastomotic operation. The reported 
cases are therefore briefly summarized. 

Birmingham (1893) described a heart that showed a remarkable similarity to Case 2. In it, 
too, the undersized pulmonary trunk, patent only to a fine probe, arose to the right of the aorta. 
Both vessels sprung from the right ventricle in front of a thick muscular ridge which separated them 
from the tricuspid orifice. The only differences appear to have been that in Birmingham’s case the 
aortic arch was right-sided, that there was a persistent left superior vena cava (while the pulmonary 
veins were normal), that the right ventricle was large and tapered, making the apex of the heart lie 
on the right, and that the ventricular septal defect appears also to have been slightly more anteriorly 
placed in that it opened directly under the origin of the aorta from the right ventricle. 

Wenner (1909) briefly described a case associated with a single ventricle and transposition of 
the A-V valves. 

Dunner (1914) described a case where the true ventricular septum was vestigial, but a false 
septum present in the right half of the ventricle cut off a ‘** third” ventricle which gave rise to the 
pulmonary trunk. 

Huebschmann (1921) described a case associated with tricuspid atresia. The normal site for 
the ventricular septum was occupied by a muscular ridge. In addition another septum, complete 
except for a fine perforation superiorly, cut off a tiny “* third ventricle ” which gave rise to an under- 
sized but normally placed pulmonary trunk. 

Kettler’s (1933) case was similarly associated with tricuspid atresia. The ventricular septum 
was present though defective, but in addition the right ventricle was subdivided by a false septum 
with a defect inferiorly, cutting off a separate cavity which gave rise to the pulmonary trunk. 

Bredt (1936) described two cases. In the first an undersized pulmonary trunk arose to the left 
of the aorta in front of a false septum arching across the roof of the right ventricle, which cut off 
the inflow part of the right ventricle containing the tricuspid valve from the outflow part giving 
rise to the aorta and pulmonary trunk: a muscular ridge subdivided the floor of the right ventricle, 
Bredt’s second case is pictured but not described other than by saying that it was identical with his 
first case. 

Harris and Farber (1939) described a case similar to Bredt’s in the position of the pulmonary 
trunk, but otherwise resembling our Case 2. Again, one of the most marked features was a septum 
which arched over the roof of the right ventricle and subdivided that cavity into inflow and outflow 
parts. They also describe a case somewhat similar to that of Dunner, where the false septum 
dividing the right ventricle was the only one present, the normal septum being represented by a 
muscular ridge only. 

Rogers et al. (1950) reported a case associated with tricuspid atresia. At the age of twelve an 
anastomotic operation to improve the pulmonary circulation was attempted but the patient died 
soon after thoracotomy. The ventricle was divided into large left and small right portions by 
prominent muscular ridges in the roof and floor of that cavity. The pulmonary trunk showed 
sibvalvular stenosis, and took origin to the left of the large aorta. 

Excluding Taussig’s case, the following defects are constant for the group with left juxtaposition 
© the atrial appendages. These are: atrial septal defect or defects (ranging from a narrow channel 
t’ an absent septum); a marked degree of ventricular septal defect (since the ventricular defect 
is the only outlet from the left ventricle proper); some degree of stenosis of the pulmonary trunk 
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(except in Dunner’s case); and partial transposition * of the great vessels. This statement must be 
qualified by saying that in four cases the right ventricle was subdivided by a false septum, so that 
the aorta and pulmonary trunk arose from different divisions of the right ventricle. 

The presence of accessory septa in the right ventricle is interesting. These are of two types, 
namely those springing from the floor of the right ventricle so as to divide it in a roughly sagittal 
plane (4 cases) and those springing from the roof of the right ventricle so as to divide it into anterior 
(outflow) and posterior (inflow) portions (5 cases). Harris and Farber, following Spitzer’s (1923) 
theory of transposition, have suggested that the accessory septum on the floor of the right ventricle 
may represent an hypertrophied trabeculum septomarginalis, while the upper accessory septum mzy 
be contributed to by three structures present in more primitive hearts; the anterior tricuspid ledge 
of the reptilian heart, the crista supraventricularis of the mammalian heart, and the bulbo-ventri- 
cular ridge. In Case 2 both these accessory septa are present. 

The tricuspid valve cusps showed thickening and vegetations in four, and complete atresia in 
three cases. The ductus arteriosus was closed in nine cases. 


SUMMARY 


Two hearts are described, each of which showed an unusual position of the atrial appendages, 
namely that they lay side by side instead of enclosing the great vessels. The name of juxtaposition 
of the atrial appendages is suggested for this anomaly. 

In the first heart the two appendages lay to the right of both great vessels. This condition does 
not appear to have been previously reported. It was associated with such hypoplasia of the right 
side of the heart as to cause a functional cor biloculare. 

In the second both appendages lay to the left of both great vessels. This condition has been 
reported in ten previous cases which, with our case, form a sub-group of morbus coeruleus, having 
several other abnormalities in common, including in ten out of eleven cases the special feature of 
diminished pulmonary blood flow. 


I am indebted to Mr. A. T. Andreasen and to Dr. Maurice Campbell for help in the preparation of this paper. 
Dr. J. E. Edwards kindly brought to my notice two of the cases cited. 
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* Transposition of the great vessels is defined by Abbot (1927) as an alteration of the two great vessels relative | 
the ventricles of the heart, or to each other at their origins, so that they either spring from reversed ventricles, the aoria 
from the right, and the pulmonary artery from the left chamber (complete transposition) or from the ventricle to whic. 
they normally belong but in reversed relationship (corrected transposition). Partial transposition is that variety 
where one vessel is transposed so that both spring from the same chamber. 
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Hypertension is often found in cases of mitral stenosis but reports of the frequency of the 
association have varied widely. Those who have encountered an unduly high incidence have 
attempted to establish a causative relationship between the two conditions, but none of the theories 
put forward have been generally accepted. Opinions of the effect of hypertension on the course 
of mitral stenosis have been conflicting. A further study of the problem has been made reviewing 
the incidence of hypertension in 200 cases of mitral stenosis and determining its influence on the 
disease. 

Many years ago granular kidneys were noticed to be common with mitral stenosis (Goodhart, 
1880), and Pitt (1887) thought that hypertension from the renal disease might have caused the 
changes in the mitral valve. When the rheumatic origin of mitral stenosis was accepted the associa- 
tion of hypertension and mitral stenosis was attributed to the co-existence of renal disease and 
rheumatic heart disease (Cowan and Fleming, 1912). This view was held by Carey Coombs (1924) 
who pointed to scarlet fever as a likely common source of renal and cardiac involvement. Boas 
and Fineberg (1926) found hypertension (systolic blood pressure over 150, diastolic blood pressure 
over 90 mm. Hg) in 39 of 135 cases of mitral stenosis. Of patients in this series over the age of 
40, 55 per cent had hypertension: in 18 fatal cases they found the presence of granular kidneys 
was closely related to hypertension and suggested that the hypertension was the result of renal 
anoxia from a low cardiac output. Levine and Fulton (1928) reported similar findings in 762 
cases of mitral stenosis; their series included 159 cases over the age of 45, of whom 58 per cent 
were hypertensive. Average blood pressures in cases of mitral stenosis were higher after the third 
decade than normals taken from life insurance tables. They also drew attention to the high inci- 
dence of the association in women and thought that hypertension was beneficial in mitral stenosis, 
the left ventricular enlargement causing dilatation of the mitral ring, and the systemic hypertension 
equalizing the burden on the left and right ventricles. 

Brumm and Smith (1941) found hypertension in only 2 per cent of their cases of mitral stenosis 
and believed that its development worsened the prognosis. Horns (1944) found hypertension in 
10 per cent of cases under the age of 45 and 30 per cent over 45. Roseman and Wasserman (1951) 
gave similar figures for 517 patients with mitral stenosis whose blood pressures they compared with 
a series of 2000 consecutive hospital admissions: they found no difference in the incidence of hyper- 
nsion in the two groups. 

Large-scale investigations of the blood pressure with increasing age have shown that an appre- 
able increase of systolic and diastolic levels is to be expected. In this study a systolic pressure 
ceeding 150 and a diastolic pressure exceeding 90 mm. Hg have been taken to constitute hyper- 
nsion; this facilitates comparison with other reports, but is not necessarily abnormal. Master 
al. (1943) found that 50 per cent of men and 62 per cent of women over 50 were hypertensive by 
ese standards. The control series in the present investigation gave appreciably lower figures, 
| ossibly because the patients were examined at rest in bed. 
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Material. 200 cases of rheumatic heart disease with mitral stenosis without aortic valve involveme: t 
were studied. These were patients admitted to the medical wards of University College Hospital between 
1947 and 1952. The blood pressure was measured at rest in bed during the first few days after admission in 
accordance with the method recommended by the Cardiac Society of Great Britain and Ireland (1939). A 
single reading exceeding 150/90 was disregarded if subsequent levels were lower. In patients admitted cn 
more than one occasion only the latest admission was considered. In most cases of mitral stenosis the blocd 
pressure readings were taken by the author personally. Particular difficulty in measuring the blood pressu:e 
accurately was encountered where auricular fibrillation was present: the pressures recorded were the 
highest systolic and the lowest diastolic levels. 

For comparison the records of 200 cases in which uncomplicated peptic ulcer was diagnosed were selected 
which matched for age and sex the cases of mitral stenosis. These were also in-patients in whom the readings 
were taken at rest in bed, but in this group the measurements were made by various members of the resident 
staff. 

Cases of mitral stenosis with hypertension were examined clinically and radiographically and electro- 
cardiographic studies made on a number of them. Urine examination and renal function tests were carried 
out if indicated after congestive failure was no longer present. Autopsy findings in fatal cases were reviewed 
with particular regard to the heart and kidneys. 


HYPERTENSION IN MITRAL STENOSIS AND IN CONTROLS 
The incidence of hypertension in mitral stenosis was 16-5 per cent. Up to the age of 45, the 
figure was 8 per cent and over 45 years, 28 per cent. In Table I these figures are compared with 
those reported elsewhere. 
TABLE I 


INCIDENCE OF HYPERTENSION IN CASES OF MITRAL STENOSIS 











| Allages | Over 45 Under 45 

% (%) (%) 
Boas and viesbom (1926) . 29 ag 7 
Levine and Fulton (1928) . ast} — 58 — 
Brumm and Smith (1941) . s 2 — — 
Horns (1944) ein 24 30 13 
Baker and Musgrave (1947) nn — 30t — 
Roseman and Wasserman (1951) _ 20 32 11 
Present series ats ie Se 17 28 8 


. Over 40 years of age. + Over 50 years of age. 
TABLE II 


INCIDENCE OF HYPERTENSION IN 200 CASES OF MITRAL STENOSIS AND IN 200 CONTROLS 














| ; Women | Men 
| Overall | 45 years | ~ 45 years 
| incidence | and under} Over 4 | | and all = 
| (200) (83) | | (30) | 
Mitral | | | | 
stenosis .. | 16-5% (33) | 9-6% (8) | 28:7% (21)| 3-3% (1) | 21-5% (3) 
| 14-2% (2) 


Controls .. | 110% (22) | 6:0% (5) | 190% (14)|  3-3% (1) 
| 


Figures in brackets are the actual numbers of cases. 





In Table II the incidence of hypertension is compared with that found in 200 cases of peptic 
ulcer of the same age and sex. These figures demonstrate the anticipated higher incidence o 
hypertension in the older age group and in women. The incidence of hypertension is also slightl; 
higher among cases of mitral stenosis than among controls in all age and sex groups. The« 
differences, however, are not statistically significant. 
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Average systolic and diastolic pressures were calculated for each group divided into 5-year age 
pcriods. Because of the smaller numbers all those under 25 years old and all those over 60 were 
grouped together. A graph was prepared (Fig. 1) which is comparable with that of Levine and 
Fulton (1928). Between the ages of 40 and 60 the average systolic blood pressure in cases of mitral 
st-nosis was found to be 10 mm. higher, and the diastolic level 5 mm. higher, than in the controls. 
Avove 60 years of age the average systolic and diastolic levels were higher in the controls. 


CLINICAL FEATURES OF MITRAL STENOSIS WITH HYPERTENSION 


The mitral stenosis in cases with hypertension has been thought to be less severe than in those 
with a normal or low blood pressure (Brumm and Smith, 1941), and it is true that the most severe 
cases of mitral stenosis die from congestive failure or rheumatic fever before they are old enough for 
hypertension to develop. The clinical and pathological severity of the mitral stenosis in cases who 
reached middle-age was, however, no different in those with high and in those with normal blood 
pressure. In this series advanced disease was usual and congestive failure frequent. Even allowing 
for age, auricular fibrillation was found to be more frequent in those with a raised pressure (91 
per cent over 45 years old, compared with 78 per cent). 
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Fic, 1.—Average blood pressure at different ages in 200 cases of mitral stenosis and 200 controls. 


Hypertension usually modified the cardiac signs. The left ventricle was hypertrophied and the 
apex beat was forceful and was displaced to the left. In the absence of aortic valve disease or 
n itral regurgitation this could be attributed to the hypertension. Retinal changes were common 
ad sometimes severe. Although coronary artery disease with angina of effort or myocardial 
i! farction has been observed in cases of mitral stenosis (Wartman and Hellerstein, 1948; Chasnoff 
aid Silver, 1951), it was not recognized clinically in this series. This complication might be 
€ pected to occur more frequently with hypertension. 

Electrocardiograms frequently showed the pattern of left ventricular hypertrophy usually 
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in leads V6 and V7. Depression of S-T segments over the left ventricle was common but this 
was frequently attributable to digitalis. A large left ventricle could usually be recognized on 
fluoroscopy. 

There was no evidence to support the belief of Levine and Fulton (1928) that cardiac function is 
improved by hypertension. In 8 cases developing hypertension while attending hospital there w.s 
already severe cardiac disease with considerable disability and no appreciable change in the exercise 
tolerance took place. Renal failure was a significant feature in only two cases. 

Hypertension was generally an incidental finding of no great consequence. In a small group, 
however, symptoms and signs of hypertension dominated the clinical picture and even determined a 
fatal outcome. The following case reports illustrate this. 


CASES WITH SEVERE HYPERTENSION 


Severe Hypertensive Symptoms. The patient was a stoker, aged 56, who complained of severe occipital 
headaches and dyspneea on effort for one year. His blood pressure was 175/110 and grade 2 hypertensive 
retinopathy was present. The heart was large with a big left ventricle. There were signs of mitral 
stenosis and auricular fibrillation, and the cardiogram showed left ventricular strain. Five months later 
he developed congestive failure. His blood pressure was 230/140, severe headaches persisted, and socn 
after, a transient left hemiplegia occurred. He was treated with hexamethonium with striking relief of 
headaches and considerable fall of blood pressure. He died from congestive failure and pulmonary em- 
bolism. Autopsy showed much hypertrophy of the left ventricle and dilatation of the left atrium. The 
mitral valve was greatly narrowed and scarred. The coronary arteries were atheromatous. The kidneys 
were granular and there was considerable thickening of the renal arteries and arterioles. 


Malignant Hypertension. The patient is a housewife, who was treated for congestive failure at the age of 
33 when signs of mitral stenosis and auricular fibrillation were found. At 46 she noticed severe headaches 
and deteriorating vision. A blood pressure of 198/114 and bilateral papilleedema with retinal hemorrhages 
and exudates were found. Blood urea was 60 mg. per 100 ml. There was much cardiac enlargment 
affecting the left atrium and ventricle, and a loud low-pitched diastolic murmur and a short blowing systolic 
murmur at the apex. The cardiogram showed a vertical heart with clockwise rotation and left ventricular 
strain. Treatment with hexamethonium has achieved some fall in blood pressure and relief of headaches. 


Hypertension and Cerebral Hemorrhage. This patient was a housewife of 55 who was known to have had 
‘* heart trouble ’’ for some years, and two years before had been found to be hypertensive. She was admitted, 
having suddenly lost consciousness with signs of a spastic tetraplegia. The blood pressure was 190/110. 
The heart was enlarged with a rumbling diastolic and a blowing systolic murmur at the apex. The cardio- 
gram showed auricular fibrillation with a semi-vertical heart with clockwise rotation. Her condition 
deteriorated and hypertension continued, the highest reading being 235/180. She died after 48 hours. 
Autopsy showed severe mitral stenosis with considerable hypertrophy of both ventricles. The kidneys were 
slightly granular with arteriolosclerotic changes. There was an extensive cerebral hemorrhage involving 
the left internal capsule. 


Severe Hypertension with Multiple Renal Infarcts. This lady had been an acrobat and was known to 
have mitral stenosis and auricular fibrillation. Right nephrectomy was carried out for a massive infarction 
of the right kidney, the blood pressure at this time being 125/60. A year later she complained of deteriorat- 
ing vision from a severe grade 3 hypertensive retinopathy, and of bouts of pain in the left loin. The blood 
pressure had risen to 230/120. Finally, she developed a constant pain in the left loin and anuria from which 
she died. Autopsy showed severe mitral stenosis with hypertrophy of both ventricles. There was throm- 
bosis of the abdominal aorta and recent complete infarction of the left kidney. In addition, four older 
renal infarcts were present. Microscopy showed severe arteriosclerosis and arteriolosclerosis of the renal 
vessels. 


PROGNOSIS IN MITRAL STENOSIS WITH HYPERTENSION 


Thirty-eight of the 200 cases of mitral stenosis died during the period of survey. Eleven hed 
hypertension and in 27 the blood pressure was normal. The average age at death of the cases wiih 
hypertension was 52 (38-67) years. The average figure for the cases without hypertension wis 
46 (20-74) years. Since this latter group contained a number who died before the age of risk «f 
hypertension the figures are not comparable. If cases dying before the age of 45 are excluded the 
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a\ erage figure is 55 for both groups. This suggests that no appreciable change in life expectancy is 


. tc be expected when hypertension is present. In most cases hypertension seemed to have no effect 
0: the course of mitral stenosis. In a small number severe hypertension added to the disability and 
; even caused death. 
e PATHOLOGY IN MITRAL STENOSIS WITH HYPERTENSION 
Autopsy was carried out in 10 of the 11 fatal cases of mitral stenosis with hypertension. In 9 
»s there was hypertrophy of the left ventricle and in 3 this was considerable. In a group of fatal cases 
a of mitral stenosis without hypertension of about the same age, left ventricular hypertrophy of slight 
degree was present in about half. No difference in the severity of the mitral stenosis could be 
detected in the two groups. Coronary atheroma was found in 3 of the 10 cases, the same incidence 
as in those with normal pressures. 
. The kidneys were entirely normal on macroscopic and microscopic examination in only two 
; cases. Multiple renal infarcts were found four times and the kidneys were granular although not 
. greatly contracted in four. Microscopy showed arteriosclerosis in six and arteriolosclerosis in 
n two cases. The incidence of infarction, granular kidneys, and arteriosclerosis was no different in 
of the cases of mitral stenosis without hypertension but arteriolosclerosis was never found. No cases 
1 of chronic nephritis or of grossly contracted kidney were encountered. 
e The two cases with arteriolosclerosis were both examples of severe hypertension (Cases 3 and 
S 4). One was apparently an essential hypertension while the other, where repeated infarction of 
the remaining kidney after nephrectomy was attended by the development of severe hypertension, 
of was possibly an example of renal hypertension. Hypertension following renal infarction was 
S recently reviewed by Wainwright (1949) who collected eight reported cases as well as describing a 
S further example. 
it 
c DISCUSSION 


This study has confirmed that hypertension is found in a considerable proportion of patients 
with mitral stenosis who reach middle age. Although the difference is not statistically significant 
d | there is a suggestion that blood pressures are higher than in normal controls. The pathological 
findings in fatal cases give no support to an anatomically recognizable renal cause for the hyper- 
tension. No case of chronic nephritis was encountered and if renal infarction can cause hyper- 
tension it probably does so rarely. The age and sex incidence is that of essential hypertension and 
this must be accepted as the most likely cause in most cases. 

In none of the 33 cases of mitral stenosis in which hypertension was found was any improvement 
9 in cardiac function attributable to it. The prognosis for life was much the same as in other cases of 
mitral stenosis of the same age. Severe hypertension added fresh symptoms and worsened the 
patients’ condition and renal and cerebro-vascular complications sometimes dominated the clinical 
" picture. In the majority, however, hypertension was an incidental finding having no influence on 
“ the course of the illness. 

d SUMMARY 


The blood pressure exceeded 150/90 mm. Hg in 33 of 200 cases of mitral stenosis. This inci- 
dence of 16-5 per cent was not significantly higher than in 200 control cases of the same sex and age. 
Hypertension in mitral stenosis is an essential hypertension in nearly all cases, and a renal origin 
is uncommon. The clinical and electrocardiographic signs in mitral stenosis are modified by left 
ventricular hypertrophy when hypertension is present. 

Hypertension in no way improves the prognosis when it develops in a case of mitral stenosis. 


j C-casionally it causes additional disability and may contribute to a fatal outcome. 

h 

s I have much pleasure in thanking the physicians of University College Hospital for allowing me access to their 
if p tients and to their records, and particularly to Professor M. L. Rosenheim and Dr. K. E. Harris who read and 


criticized this paper. I am also indebted to Dr. John Knoweldon for statistical advice and to Mr. V. K. Asta who 
p epared the graph. 
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Waves produced by atrial contraction have been frequently noted on arterial tracings since 
Chauveau and Marey (1863) recorded them in the aorta and carotid artery of the horse. Atrial 
waves have also been observed on arterial pulse tracings in man: Frangois-Franck (1890) reported 
them in carotid tracings in aortic insufficiency; Webster (1901) and Mackenzie (1905) recorded 























Fic. 1.—Normal rhythm. Atrial waves are seen before the main pulse wave. A prolonged P-R interval 
makes them more apparent, as in this case. Time marker 0-1 and 0-02 sec. Calibrations in mm. Hg. 
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em on radial pulse tracings in heart block; and Draper (1910) drew attention to them on records 
ken from aortic aneurysms. : 

Continuous pressure records taken from the brachial artery of patients with sinus rhythm, 
art block, and auricular flutter during blood pressure measurement for other purposes have shown 
essure waves caused by atrial contraction. Examples are shown in this paper. All records were 
ken with an intra-arterial needle and capacitance manometer (Hansen, 1949). 
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FiG. 2.—Normal rhythm. The atrial waves are well seen when the heart is slowed by carotid sinus 
pressure (signalled at bottom of tracing). From above downwards: time in seconds, lead II, 


brachial arterial pressure, and phonocardiogram. 
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FiG.4.—Normalrhythm. Carotid sinus pressure (bottom o 
tracing) inhibits ventricular activity, but atrial contrac 
tions continue as shown by P waves on the electro 


Fic. 3.—Normal rhythm. When atrial activity is in- 
hibited by carotid sinus pressure (signalled at 
bottom), the atrial waves disappear but re-appear 


with the first P wave. Time in seconds. 
tracing. Time in seconds. 





cardiogram and atrial waves on the brachial arter 











ATRIAL WAVES ON ARTERIAL PRESSURE RECORDS 



































Fic. 5.—Heart block. Atrial waves are seen on two records from the same 
patient. Above, when in 3:1 block; below, in complete heart block. 
Time marker 0-1 and 0-02 sec. 





Fic. 6.—Heart block. Atrial waves may occur when the blood pressure is 
low. This patient developed complete heart block following cardiac 
infarction. Time marker 0-1 and 0-02 sec. 
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Fic. 7.—Atrial waves are seen on the brachial artery pressure record 
throughout a Stokes-Adams attack with ventricular asystole. 
Time in seconds. 















































Fic. 8.—Auricular flutter. Carotid sinus pressure (signalled) inhibits ventricular activity, 
and waves due to atrial contraction are seen on the brachial artery tracing. Time in 
seconds. 
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Fic. 9.—Auricular flutter. From above downwards: jugular venous pulse, electrocardiogram lead II, and 
brachial artery pressure. Time marker 0-1 and 0:02 sec. Tracing taken during carotid sinus pressure. 
The pulse, electrocardiogram, and pressure waves are out of phase, excluding instrumental artefact. 


Normal Rhythm. The atrial wave when present occurs immediately before the main deflection 
of the arterial pulse wave (Fig. 1). Carotid sinus pressure in some cases may help to confirm the 
atrial origin of the waves. Thus a constant relationship of atrial and ventricular waves to each 
other and to the electrocardiogram is seen during induced sinus bradycardia (Fig. 2); the atrial 
wave is abolished when carotid sinus pressure inhibits atrial activity (Fig. 3), but is well demonstrated 
when ventricular contractions are temporarily arrested (Fig. 4). 

The atrial wave when it occurs normally before the main deflection of the arterial pulse consists 
of a single monophasic positive wave, but when isolated from ventricular events it appears to consist 
of three deflections, first positive, then negative, then positive again. 

Heart Block. Atrial waves are frequently well seen in records from patients with partial or 
complete heart block (Fig. 5). They may occur with form unchanged over a wide range of arterial 
pressure levels (Fig. 6). They are also seen during Stokes-Adams attacks when atrial contractions 
continue during ventricular asystole (Fig. 7), and when the blood pressure may reach the level of 
20-25 mm. Hg (Barlow and Howarth, 1953). 

The form of the atrial wave in heart block is the same as in subjects with normal rhythm; although 
he amplitude appears to be larger, it has not been observed to exceed 7 mm. Hg. 
Auricular Flutter. In spite of the rapid rate of atrial contractions, atrial waves may appear on 
le arterial pressure record in some cases of flutter. In 2: 1 flutter, the rapid ventricular rate ob- 
ures atrial events, but in 4: 1 flutter, atrial waves may be seen on the descending limb of the 
arterial pressure wave. Carotid sinus pressure by slowing the ventricular rate may demonstrate the 
atrial waves satisfactorily (Fig. 8). 
The positive-negative-positive form of the wave is lost in flutter (Fig. 9), presumably owing to the 
pid rate of atrial contraction. 
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DISCUSSION 


The form of the atrial waves on direct arterial pressure tracings does not differ significantly from 
at recorded on pulse tracings by the polygraph and sphygmograph in cases with sinus rhythm and 
b-art block. No reference has been found, however, to the occurrence on pulse tracings of atrial 
ives in auricular flutter. 
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It was stated by Webster (1922) that the atrial waves disappeared when the blood pressure fel 
below a certain level. This may well have been due to his method of recording, since direct intra 
arterial tracings show that they occur in unchanged form and amplitude over a wide pressure range 
The measured amplitude of the waves, however, is such that it appears improbable that they couk 
be detected by the most skilled palpating finger. 

The mechanism producing the atrial waves on the arterial pulse has been the subject of muc!l 
speculation. It is agreed that opening of the aortic valves by atrial systole against the higher aorti 
diastolic pressure is unlikely. Some have thought that the waves were due to bulging of the aorti: 
valves as the atrial systolic wave was transmitted through the left ventricle (Frank, 1905). Others 
have considered that the contracting atrium transmitted an extra-arterial impulse to the column o! 
blood in the aorta (Mackenzie, 1914; Webster, 1922; Lewis, 1925; Frank, 1926). The form of the 
recorded pressure wave would be compatible with either mechanism. 


SUMMARY 


Atrial pressure waves are not uncommonly recorded on intra-arterial pressure tracings from the 
brachial artery. They have been observed in patients with normal rhythm, partial and complete 
heart block, and auricular flutter. They are also seen during Stokes-Adams attacks. 

Carotid sinus pressure may be used to demonstrate the presence of the waves and their atrial 
origin. 

The isolated atrial wave has a positive-negative-positive form, and has not been observed to 
exceed 7 mm. Hg in amplitude. 


No evidence is available to determine whether the wave results from an extra-arterial impact of 


the contracting atrium on the aorta, or from a pressure transfer across the aortic valves during atrial 
systole. 


I am grateful to Sir John Parkinson and to Dr. Evan Bedford for furnishing me with excellent polygraph records 
and books relating to this subject. I am indebted to Mr. J. G. Davies for technical assistance. The cases studied 
were under the care of the Physicians to the National Heart Hospital. 
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When Parsons et al. (1952) reported two patients with total pulmonary venous drainage into 
the right heart through a persistent left superior vena cava and the left innominate vein they were 
able to find accounts of only nine other patients, six of whom were babies diagnosed at autopsy. 
Another, although only diagnosed in life as having abnormal pulmonary venous drainage into the 
right superior vena cava by Johnson and McRae (1948), had a teleradiogram similar to those now 
thought to be characteristic of total pulmonary venous drainage through a persistent left superior 
vena cava. Two others, reported by Friedlich et al. (1950), were the first patients with this con- 
genital anomaly fully diagnosed in life. Adding Taussig’s (1947) Case 33, the four patients of 
Snellen and Albers (1952), and the three patients of Gardner and Oram (1953) the number of 
published cases is nineteen. From these records it is apparent that before the advent of angio- 
cardiography and cardiac catheterization this congenital anomaly was recognized only at autopsy. 
Following the introduction of these special methods of investigation it was possible to diagnose 
the anomaly in life and to recognize it more frequently. 

The patients reported by Taussig (1947), Parsons ef al. (1952), Snellen and Albers (1952), and 
Gardner and Oram (1953) have similar teleradiograms in which the striking feature is a “* cottage- 
loaf’ shaped cardiovascular shadow, formed by an ovoid upper mediastinal mass and an enlarged 
heart. The two latter groups of observers demonstrated by angiocardiography that the ovoid 
mediastinal enlargement is produced on the left by a persistent left superior vena cava and on the 
right by the dilated right superior vena cava, and they supported Taussig’s (1947) suggestion that 
the cardiovascular contour provides a distinctive radiological sign of total pulmonary venous 
drainage through a left superior vena cava into the left innominate vein. 

Brown (1950), who was already aware of the radiological appearance of a persistent left 
superior vena cava, independently recognized the significance of these distinctive radiological 
features and diagnosed this anomaly on six occasions at routine clinical and radiological examina- 
tion of patients in cardiac clinics in Hull and in the Sheffield Region. Three patients (Cases 4, 5, 

nd 6) were already under observation but the others (Cases 1, 2, and 3) were seen for the first time 
arly in 1953, which suggests that this anomaly is not so rare as the published cases indicate. When 
| is widely known that the radiological features are sufficiently characteristic to allow the anomaly 
o be recognized at routine examination there will probably be an increase in the frequency of its 
liagnosis similar to that following the introduction of the special methods of investigation. 


CASE REPORTS 


Case 1. A man, age 24, was “* black at birth’’ but never more than slightly blue since. He had 
neumonia five time between the ages of 4 and 14 and subsequently suffered from a productive cough. He 
iad dyspnoea and palpitation on exertion but was able to walk ‘* miles on the level.’ He never squatted. 
le was an epileptic, but his fits were controlled by epanutin. He weighed only seven stone. 
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Case 2. A girl, aged 7, was the eldest of three children, the second of whom died at birth. She hai 
been under observation from the age of 18 months when her mother had sought advice because of her slo. 
general progress. She did not walk until she was two years old and subsequently failed to grow and gai 
weight normally, but when seen in hospital she had no symptoms other than nocturnal enuresis. She was 
undersized, 3 ft. 7 in., and underweight, 33 Ib. 

Case 3. A woman, aged 22, had pneumonia as a baby and had since suffered from a chronic prc- 
ductive cough with winter exacerbations. Dyspnoea on exertion had been present for 10 years and was 
increasing in severity although she was still able to walk a mile on the level without becoming breathless. 
She was not blue at birth but had gradually become cyanosed. For two months she had streaky hemoptysis 
and for about the same time her ankles had swollen in the evening. She weighed 6 st. 12 Ib. and was 5 f'. 
4 in. tall. 

Case 4. A boy, aged 8, the second of two children, had pneumonia at 1 and 2 years of age and had 
since suffered from breathlessness, palpitation, and cyanosis on exertion. He weighed only 3 st. 8 Ib. 

Case 5. A boy, aged 5, the youngest of three children, had pneumonia at five months, eighteen months, 
and three years of age. He was more breathless than normal children on exertion but he never squatted. 
He was small, 3 ft. 1 in., and underweight, 1 st. 13 Ib., for his age. 

Case 6. A girl, aged 6, a first child, was found to have a heart lesion at the age of six months. She 
suffered from frequent chest infections. She was occasionally cyanosed but never squatted. 


The present communication emphasizes the diagnostic features of this anomaly and reports the 
patients diagnosed by Dr. James W. Brown, with a summary of the results of angiocardiography 
and cardiac catheterization in five where investigations were made to confirm the diagnosis. 


ANATOMY 


The congenital abnormality under discussion is shown diagrammatically in Fig. 1 which was 
composed from the anatomical descriptions given by the authors quoted previously and from 
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Fic. 1.—Diagram of the anatomical abnormalities that occur with total 
pulmonary venous drainage into the right heart through a persistent 
left superior vena cava and the left innominate vein. 
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0 servations at cardiac catheterization and angiocardiography in the present group of patients. 
T ie right and left pulmonary veins join a common pulmonary vein behind the heart and this runs 
in.o a persistent left superior vena cava which passes upwards in front of the left pulmonary artery 
into the left innominate vein, or directly into the right superior vena cava. The blood in the pul- 
nonary veins and in the left superior vena cava is almost fully saturated with oxygen and this stream 
o! saturated blood enters the right heart through the left innominate vein. Systemic and pulmonary 
venous bloods mix in the right atrium and blood from this common pool passes to the systemic 
and pulmonary circulations. The systemic circulation is supplied exclusively by blood that enters 
the small left atrium through an atrial septal defect and for this reason the oxygen saturation of 
blood in a systemic artery and in the pulmonary artery is the same. Only a small fraction of blood 
from the right atrium passes through the atrial septal defect and because of this the systemic blood 
flow and blood pressures are sometimes low while the pulmonary blood flow and blood pressures 
are usually increased. 

Gardner and Oram (1953) reviewed the embryology of this congenital anomaly and there are 
no more recent observations to add to their account. 


CLINICAL FEATURES 


The clinical features of the present group of patients with total pulmonary venous drainage 
through a persistent left superior vena cava into the left innominate vein are summarized in Table I. 
The ages of the patients show that this lesion is compatible with survival to the third decade, which 
was not recognized before Snellen and Albers (1952) and Gardner and Oram (1953) described their 
patients, since all previous accounts were of babies and young children. Failure to consider the 
diagnosis in adult life is probably an important reason why the lesion was previously not more 
widely recognized. The sexes appear to be equally affected. 

Dyspneea on exertion and recurrent attacks of pulmonary infection are the common symptoms 
of this congenital anomaly. Four patients in the present series and all four patients reported by 


TABLE I 


CLINICAL FEATURES OF SIX PATIENTS WITH TOTAL ABNORMAL PULMONARY VENOUS DRAINAGE INTO THE RIGHT HEART 
THROUGH A PERSISTENT LEFT SUPERIOR VENA CAVA AND THE LEFT INNOMINATE VEIN 
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24 M a a Poor Slight Slight 110/75 + S.M. Incomplete 
A.D.M R.B.B.BI. 
B.D.M 
7 F. = _ Poor Slight Slight 90/60 _ S.M. Incomplete 
B.D.M R.B.B.BI. 
| 2 F. + a Poor Slight Absent | 120/60 — Absent Incomplete 
R.B.B.BI. 
8 M. + + Poor Slight Slight 90/50 = Absent R.V.+ 
| 5 M.| + + | Poor | Onexer- | Absent | 115/85 + |S.M. R.V.+ 
| tion A.D.M. 
| 6 F. - + Poor Slight Slight + S.M. R.V.+ 
| 





* §.M. indicates the presence of a basal systolic murmur of maximum intensity in the pulmonary area and widely 
co: ducted over the whole chest; A.D.M.=the presence of a rumbling apical diastolic murmur; and B.D.M.=the 
pr sence of a short early basal diastolic murmur. 

‘ [n every case there was clinical evidence of right ventricular hypertrophy, and the radiological examination was 
i gnostic. 
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Fic. 2.—Case 1. Electrocardiogram showing ventricular pattern of 
right ventricular hypertrophy and clockwise rotation of a 
vertical heart. 
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Fic. 3.—Case 2. Electrocardiogram showing incomplete right bundle 
branch block and clockwise rotation of a vertical heart. 
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Sellen and Albers (1952) had dyspnea on exertion, while Gardner and Oram (1953) considered 
this the only important symptom in their series. A history of recurrent pulmonary infection, 
however, appears to be another feature of the anomaly. Taussig (1947) states that patients with 
this congenital abnormality commonly have attacks of pulmonary congestion which are diagnosed 

as pneumonia, and this view is supported by the patients now reported, five of whom gave histories 
o! recurrent pulmonary infections, frequently diagnosed as pneumonia. 

The physical findings in these patients are in agreement with the descriptions given by Taussig 
(1947), Snellen and Albers (1952), and Gardner and Oram (1953), although their poor physical 
development suggests that the anomaly has much more effect upon general nutrition than is 
apparent from previous descriptions. Cyanosis and finger clubbing were not prominent in any 
of our patients. Five were slightly cyanosed at rest and the sixth after exertion, while four had 
early finger clubbing. Low systemic blood pressures occurred in two. Similar pressures were 
noted by Gardner and Oram (1953) in two of their patients and by Taussig (1947), who thought 
they were the result of a diminished systemic circulation. In all six patients the cardiac impulse 
indicated right ventricular hypertrophy and there was also prominence of the left chest in three. 
The second heart sound was palpable in one only but in all it was abnormally loud and split on 
auscultation and suggested the presence of pulmonary hypertension. 

Murmurs were not a characteristic feature of these patients, Two had no murmurs, and the 
dominant auscultatory sign in the four with murmurs was a basal systolic murmur of maximum in- 
tensity in the pulmonary area but widely conducted and heard over the whole chest. One of these 





Fic. 4.—Case 5. Postero-anterior teleradiogram showing an ovoid upper mediastinal 
mass and cardiac enlargement which give the cardiovascular shadow a “cottage- 
loaf’ shape. The mediastinal shadow is produced on the left by a persistent 

left superior vena cava and on the right by the dilated right superior vena cave. 
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had also a rumbling apical diastolic murmur, a second had a basal diastolic murmur, a third hid 
a rumbling apical diastolic murmur and a basal diastolic murmur, and the fourth had only the 
systolic murmur. Taussig (1947) considered that the systolic murmur was produced by the flow 
of blood through the atrial septal defect but it is impossible to be dogmatic about this, or about 
the cause of the basal diastolic murmurs and apical rumbling diastolic murmurs present in some of 
these patients and also noted by Gardner and Oram (1953) in two of their patients. 

Electrocardiography. The electrocardiograms confirmed the clinical evidence of right ventricular 
dominance. Three patients had patterns of right ventricular hypertrophy (Fig. 2) and three had 
patterns of incomplete right bundle branch block (Fig. 3). 

Radiology. The radiological examination is the most important step in the diagnosis of this 
congenital anomaly. Taussig (1947) described the characteristic radiological signs of this anomaly 
and the importance of these has since been emphasized by Snellen and Albers (1952), Gardner and 
Oram (1953), and by the diagnosis of the present group of patients on routine radiological examina- 
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Fic. 5.—Postero-anterior teleradiograms of four patients (Cases 3, 4, 1, and 6) 
with total abnormal pulmonary venous drainage into the right heart through 
a persistent left superior vena cava and left innominate vein. They all 
show an ovoid upper mediastinal mass and cardiac enlargement, which give 
the cardiovascular shadow a “ cottage-loaf’’ shape, and the pulmonary 
arteries are abnormally prominent. 
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“ 


ti At fluoroscopy the distinctive feature is the “* cottage-loaf’’ shape of the cardiovascular 
S| aes formed by an ovoid upper mediastinal mass and an enlarged heart (Fig. 4,5, and 6). The 
pulmonary arteries are abnormally prominent and pulsatile and pulsation is present in the upper 
mediastinal mass. The ovoid mediastinal enlargement is produced on the left by a persistent left 
superior vena cava and on the right by the dilated right superior vena cava. The cardiac enlarge- 
ment is chiefly due to dilatation of the right atrium and hypertrophy of the right ventricle. The 
apparent hypertrophy of the left ventricle on fluoroscopy is probably due to its backward displace- 
ment by the enlarged right ventricle (Fig. 6). 

Since the “ cottage-loaf’’ cardiovascular shadow was present on the teleradiograms of all the 
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Fic. 6.—Case 2. Teleradiograms showing the diagnostic ‘* cottage-loaf”’ cardiovascular shadow in the postero- 
anterior position and apparent enlargement of both ventricles in the oblique positions. 


patients reported by Taussig (1947), Snellen and Albers (1952), and Gardner and Oram (1953), 
where there was anatomical proof of total abnormal drainage, and since it did not occur in a patient 
reported by Conant and Kurland (1947) where only the pulmonary veins from the left lung drained 
abnormally through a persistent left superior vena cava, this radiological sign appears diagnostic 
of total pulmonary venous drainage through a persistent left superior vena cava and the left inno- 
minate vein into the right heart. There is no anatomical proof that the pulmonary venous drainage 
in the present patients was totally abnormal but this diagnosis is supported in five by the results of 
cardiac catheterization and angiocardiography. 


ANGIOCARDIOGRAPHY 


An angiocardiographic examination was carried out in five of the patients in the present series. 
The contrast medium was injected from the left arm and simultaneous exposures were made at 
second intervals for ten seconds in the antero-postero and left lateral positions. The antero- 
posterior angiograms taken soon after the injection showed contrast medium in a dilated left 
innominate vein, a dilated right superior vena cava, and a dilated right atrium (Fig. 7 and 8). 
In most of the patients there was also retrograde filling of the mouth of the left superior vena cava 
(Fig. 7) and for this reason angiocardiography is more informative when the injection is given from 
he left arm than from the right. Occasionally left atrial filling was apparent on these early antero- 
posterior angiograms (Fig. 8). On subsequent angiograms there was simultaneous filling of the 
ht and left hearts and later of the pulmonary arteries and the aorta (Fig. 7, 8, and 9). On the 
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final angiograms in the series the contrast medium appears in the pulmonary veins, a common 
pulmonary vein, the left superior vena cave, and again in the right heart (Fig. 7 and 8). From tlie 
antero-posterior angiograms it is obvious that the ovoid upper mediastinal enlargement is formed 
on the right by the dilated right superior vena cava and on the left by the persistent left superior 
vena cava. 

The lateral angiograms were not so informative as the antero-posterior views but they demon- 
strated very well the simultaneous filling of the right and left hearts and the pulmonary venous 
drainage into the left superior vena cava without any apparent connection with the left atrium 
(Fig. 9). 

While angiocardiography is not essential for the diagnosis of this congenital anomaly it offers 
certain confirmatory evidence of the lesion. 
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Fic. 7.—Case 2. Antero-posterior angiocardiograms. At one second the contrast medium outlines the dilated left —) = VEN 
innominate vein, the dilated right superior vena cava and right auricle. There is also some retrograde filling of defe 


the mouth of a persistent left superior vena cava. At three seconds there is simultaneous filling of the aorta and 
pulmonary arteries. At four seconds the contrast medium is in the pulmonary veins, a common pulmonary 
vein, the left superior vena cava and again in the right superior vena cava. 
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Fic. 8.—Case 5. Antero-posterior angiocardiograms. At one second the contrast medium is present in a dilated 
right heart and also in the left atrium. At two seconds the aorta and pulmonary arteries have filled. At fovr 
second the contrast medium is in the pulmonary veins, a common pulmonary vein, the left superior vena cav., 

and again in the right superior vena cava. 
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TOTAL PULMONARY VENOUS DRAINAGE 





Fic. 9.—Case 4. Lateral angiocardiograms. At three seconds there is 
simultaneous filling of the right and left sides of the heart and of the 
pulmonary and systemic arteries, the aorta apparently filling from the 
left ventricle. At seven seconds the pulmonary veins are draining into 
the persistent left superior vena cava, without any apparent connection 
with the left atrium. 


CARDIAC CATHETERIZATION 


Cardiac catheterization was carried out in five patients and in all five the abnormal pulmonary 
venous drainage into a persistent left superior vena cava was demonstrated by passing the catheter 
from the right median cubital vein through the right and left innominate veins into a left superior 
vena cava and finally into a pulmonary vein (Fig. 10, 11, and 12). The presence of an atrial septal 
defect was confirmed in three patients by passing the catheter from the right atrium into the left 
heart (Fig. 12). 





Fic. 10.—Case 2. (A) Antero-posterior and (B) left lateral teleradiograms showing a cardiac 
catheter lving in a persistent left superior vena cava with its tip in an inferior pulmonary vein. 
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Fic. 11.—Case 4. (A) Antero-posterior and (B) right lateral teleradiograms showing a cardiac 
catheter through a persistent left superior vena cava and behind the heart in a common 
pulmonary vein with its tip in a right pulmonary vein. 





Fic. 12.—Case 3. Antero-posterior teleradiograms showing the cardiac catheter lying through the right heart with 


its tip in the left pulmonary artery (A), in a persistent left superior vena cava (B), and through an atrial septa 
defect with its tip in the left ventricle (C). 


Three of the four patients whose pulmonary arteries were catheterized had pulmonary hyper 
tension, but the fourth had normal pressures in his pulmonary artery and right ventricle: the fiftl 
had a high right ventricular mean blood pressure (Table II). Friedlich et al. (1950), Parsons et al 
(1952), and Gardner and Oram (1953) also recorded pulmonary hypertension in some of thei! 
patients and it appears that the range of pulmonary artery blood pressure with this abnormality is 
similar to that found in other congenital anomalies such as atrial septal defect, ventricular septa 
defect, and patent ductus arteriosus, where the pulmonary blood flow is increased. It is possible 
that the severe pulmonary hypertension sometimes found with the present anomaly is associated 
with organic pulmonary vascular changes as in these other congenital cardiac defects. 
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Blood samples were taken with the catheter in various sites and the oxygen content of these 
simples showed that a stream of almost fully saturated blood from the pulmonary veins and left 
s.\perior vena cava entered the right superior vena cava through the left innominate vein (Table II). 
Blood samples from the right heart and femoral artery had virtually the same oxygen saturation 
which was evidence that all the pulmonary venous drainage was into the right side of the heart. 
I: some of the pulmonary veins had entered directly into the left atrium, blood in the left heart 
and systemic circulation would probably have been more saturated with oxygen than that in the 
r.ght heart (Table II). 


TABLE Il 


RESULTS OF CARDIAC CATHETERIZATION IN FIVE PATIENTS WITH TOTAL PULMONARY VENOUS DRAINAGE THROUGH A 
PERSISTENT LEFT SUPERIOR VENA CAVA 
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* Mean blood pressure in right ventricle. 


The small experimental error in the estimation of the oxygen content of a blood sample assumes 
tremendous proportions in the calculation of the difference in oxygen content of pulmonary arterial 
and pulmonary venous blood in patients with this lesion, and the estimations of pulmonary and 
systemic blood flows by the application of the Fick principle are regarded as only rough approxima- 
tions. Such estimations do, however, indicate a high pulmonary blood flow and a low or low 
normal systemic blood flow (Tables II). 

Cardiac catheterization provides confirmatory evidence of the diagnosis but is not an essential 
investigation for the recognition of this congenital anomaly. 


TREATMENT 


The record of surgical treatment of patients with this congenital abnormality is one of disaster. 
1 wo patients reported by Friedlich et al. (1950) died following operation while one of those reported 
by Snellen and Albers (1952) and another reported by Gardner and Oram (1953) had unsuccessful 
thoracotomies. Gardner and Oram (1953) considered that surgical correction by an anastomosis 
of a thin-walled common venous trunk, which may be transmitting twenty litres of blood a minute, 
to an atretic left atrium is rarely feasible. The disability of the patients in the present series was 
not sufficiently serious to justify surgical intervention. 


SUMMARY 
The diagnosis, on routine clinical and radiological examinations, of six patients with total 
pulmonary venous drainage through a persistent left superior vena cave into the left innominate 
in, is reported. 
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The most important diagnostic feature of this anomaly is the presence at fluoroscopy of : 
‘* cottage-loaf’’ shaped cardiovascular shadow and pulmonary plethora. This “ cottage-loaf ’ 
appearance is produced by a pulsating ovoid upper mediastinal shadow, formed by the dilatec 
right superior vena cava on the right and the persistent left superior vena cava on the left, and ai 
enlarged heart shadow, composed largely of the dilated right atrium and the hypertrophied righ 
ventricle. 

Other diagnostic features of this congenital abnormality are symptoms of dyspnoea on exertio1 
and recurrent pulmonary infections, and signs of poor physical development, slight cyanosis, earl: 
finger clubbing, low systemic blood pressures, right ventricular hypertrophy, prominence of th 


left chest, and auscultatory evidence of pulmonary hypertension. Cardiac murmurs are not o° 


great diagnostic importance. 
The electrocardiograms confirm the clinical evidence of right ventricular dominance. 
Angiocardiography and cardiac catheterization, which were carried out in five patients in thi 
series, provide confirmatory evidence of the anomaly but are not necessary for its diagnosis. 
Surgery was not advised in any of the patients in this series as their disability was not considered 
sufficiently severe for treatment offering so little prospect of success. 


I am most grateful to Dr. James W. Brown for allowing me to investigate these patients who were under his care 
and for his encouragement in the preparation of this report for publication. 

I wish to thank Miss M. Aiken and Miss N. Hardy for technical assistance in the investigation of these patients, 
Mr. A. S. Foster, Medical Artist to the United Sheffield Hospitals, for drawing Fig. 1, members of the Photographic 
Department of the United Sheffield Hospitals for the radiographic reductions, and Miss E. K. Abbott, Consultant 
Radiologist, for facilities in the Department of Radiology, the City General Hospital, Sheffield. 
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LONE AURICULAR FIBRILLATION 


BY 


WILLIAM EVANS AND PETER SWANN 


From the Cardiac Department of the London Hospital 
Receivcd December 22, 1953 


Mitral stenosis, thyroid toxemia, cardiac infarction, constrictive pericarditis, and hypertension 
are among the common causes of auricular fibrillation. Occasionally, however, the arrhythmia is 
discovered fortuitously and subsequent investigation shows that structural heart disease is absent. 
The condition has been described variously as benign, idiopathic, arteriosclerotic, functional, and 
senile fibrillation, fibrillation of unknown origin and fibrillation without heart disease. We have 
proposed for it the term Jone auricular fibrillation. 


Twenty patients were selected for an analysis of the special features that characterize lone 
fibrillation. Apart from taking each patient’s history and recording the findings of a routine 
clinical examination, special tests were made when necessary to exclude heart disease of any kind. 
An electrocardiogram was always taken, not so much to confirm the nature of the arrhythmia as 
to show the absence of preponderance of either ventricle and of cardiac infarction. Once, the 
basal metabolic rate was estimated and a radio-active iodine test used to exclude thyroid toxemia. 
A phonocardiogram was recorded in most of the patients to prove the absence of murmurs and 
added sounds, especially the mitral snap, even though they had been inaudible. Cardioscopy was 
carried out in each case to ensure the absence of cardiac enlargement from any source, and par- 
ticularly to show that mitral valve disease was not the cause of the fibrillation. 


Incidence. Although this form of arrhythmia is uncommon when compared with that found 
in mitral stenosis, it is not rare. We have omitted an estimate of its incidence among the other 
causes of fibrillation because such a figure is unlikely to be a true one since the condition, through 
absence of symptoms, often remains undiscovered until a medical examination brings it to light. 
Those who have written on auricular fibrillation without heart disease (Fowler and Baldridge, 
1930; Mohler and Lintgen, 1931; Friedlander and Levine, 1934; Orgain er al, 1936) say that some 
6 per cent of all instances of auricular fibrillation occur in healthy subjects, but this estimate included 
patients with paroxysmal fibrillation except in a paper by Campbell (1935). Hanson and Rutledge 
(1949) included 20 examples of the paroxysmal kind among 30 cases of fibrillation without heart 
disease while 46 of the 49 patients reported by Orgain et al. (1936) were instances of paroxysmal 
fibrillation. We have not included any patient with paroxysmal auricular fibrillation in our series 
in the belief that it is a separate entity. Such cases may have a different etiology; Parkinson and 
Campbell (1930) found no associated heart disease in 15 per cent of their 200 cases of paroxysmal 
fibrillation. Certainly, the management of the patients in each group is different, for instance those 
with the paroxysmal variety require continuous digitalization to ensure that the high heart rate, 
customarily present in the attack, is reduced in order to protect the patient from distressing palpi- 
tation. In all our cases the arrhythmia appeared as the established form from the start. 

Past History. It happened that a history of rheumatic fever and chorea could not be elicited in 
any of our patients, but neither the absence nor the presence of such a history should influence 
decision on the diagnosis of lone fibrillation. In one patient, aged 70, the arrhythmia appeared 
189 
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soon after diphtheria 35 years before and the patient was insistent that it was diphtheria that had 
caused it. 

A family history of the condition was not mentioned by our patients and interrogation about 
this did not prove informative, and in any event we regarded the patient’s version as unreliable 
evidence of the familial nature of the complaint. Certainly none seemed definite enough to warrant 
a closer attention to this for none of the relatives examined showed any arrhythmia other than 
extrasystoles. 

Symptoms. Many of the patients in this group were free from symptoms and the arrhythmia 
was found at a medical examination conducted for reasons unconnected with the heart. In none 
of the patients were there severe symptoms, and complaints were often only elicited by direct ques- 
tioning. Shortness of breath was sometimes present, but it was never the outcome of heart failure 
and the slight handicap was always explained by ageing, obesity, or commencing emphysema. 
Cardiac pain was not met with. Other slight symptoms such as giddiness, if present, were judged 
to be unrelated to the heart and its abnormal rhythm. The single relevant complaint was palpita- 
tion which was present in 11 of the patients during periods when their occupation involved heavy 
work that induced tachycardia. When the exertion ceased so did the palpitation abate. The 
symptom was absent in the other 9 patients who followed occupations that did not evoke strenuous 
physical exercise. The absence of palpitation in so many patients with lone auricular fibrillation 
and the trivial discomfort that it caused in the remaining patients is explained by the relative 
infrequency of the heart rate in this condition. 


CLINICAL SIGNS 


All of our patients were men and this high incidence of the condition among males has been 
found by other authors. Thus, Friedlander and Levine (1934) found that 21 of their 22 patients 
were males, while the 10 examples with established fibrillation reported by Hanson and Rutledge 
(1949) were all men, whereas 9 of their 20 cases of paroxysmal fibrillation were women. There is 
need to emphasize the importance of this peculiar sex incidence in lone auricular fibrillation and 
we would hesitate to diagnose the condition ina woman. Whenever the diagnosis appears to apply 
in a woman it is likely that continued observation of her progress will show that the fibrillation is 
of the paroxysmal kind. 

The age in our series varied from 38 to 72 and the average was 56 years. Six were under the 
age of 50, eight over 60, and two over 70. When the onset of palpitation is regarded as marking 
the start of the fibrillation it is probable that the condition actually shows a younger age incidence. 
The average age of 10 patients reported by Hanson and Rutledge (1949) was 36 years. Thus, 
although lone fibrillation is usually found in older subjects the condition is not confined to the 
elderly and for that reason the term senile fibrillation is inappropriate. 

Special care was taken to exclude thyroid toxemia in every case for it would seem that this in 
common with mitral stenosis might be a cryptic cause of the arrhythmia and one that casual exami- 
nation would not discover. A swelling of the thyroid gland was looked for in the neck, and again 
on cardioscopy as an extension into the thorax. Such searches proved unproductive in every 
patient. Once, a natural prominence of the eyes led to the application of the radio-active iodine 
test with a negative result. 

The blood pressure was not raised in any patient and both clinical and cardiographic signs o! 
hypertension were absent. 

The relatively slow heart rate in lone auricular fibrillation is a characteristic finding and is chiet 
among the clinical signs that distinguish this form of fibrillation from the others. Thus, in our 
series it was never as rapid as 100 a minute. In only two cases was it 90 or over during the first 
clinical examination. It was 70 or under in eleven and 60 or under in three. This slower rate 
was natural for each patient and not the result of digitalization. Induced exercise often increased 
the rate sufficiently to cause palpitation and it was in these patients that this symptom presented 
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d i their occupation was arduous enough to produce this moderate tachycardia. A pulse deficit, if 
: iet with in any of the patients, was negligible. 

it : No significant murmurs or added sounds appeared in any of our cases although these were sought 

le 1 the knowledge that mitral stenosis might be the cause of the fibrillation even though a mid- 

it '  ciastolic murmur had evaded auscultation. For the same reason a mitral snap sound was listened 

n yr attentively. Although clinical examination failed to bring to light any such murmurs or sounds 


. phonocardiogram was recorded in most instances, so as to specially exclude the auscultatory 
a igns of mitral valve disease (Fig. 1). 
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y Fic. 1.—Phonocardiogram (low and high frequency) to show the absence of significant added sounds and murmurs. 

IS The recorded third heart sound was not heard. 

. The electrocardiogram (Fig. 2) was recorded in every patient; it always confirmed the presence 

“ of auricular fibrillation and the absence of right or left ventricular preponderance. Sometimes it 

, showed the marks of previous digitalization. It is known that it may be difficult to see the effects 


of cardiac infarction in a tracing that also shows auricular fibrillation. Frank inversion of the 
[ wave was never present and in those showing a depressed T wave it was judged to have been 
caused by digitalis in every case. 

The absence of cardiac enlargement was confirmed in each patient during cardioscopy, and 
inspection of the left auricle was carried out in the oblique positions during a barium swallow, for 
its enlargement would naturally invite the conclusion that mitral stenosis or, less commonly, thyroid 
toxemia had caused the fibrillation. No example of generalized enlargement of the heart nor of 
left auricular enlargement was found among the 20 patients, nor did this develop in four patients 
watched over 10 years, nor in two watched over 20 years (Fig. 3 and 4). This experience permits 
us to state that auricular fibrillation when both heart disease and thyroid toxemia have been 
cluded as causes, does not produce enlargement of the left auricle nor of the heart as a whole 

en when it has persisted continuously in elderly subjects over many years. Indeed, we regard 
ii as conditional for the diagnosis of lone auricular fibrillation that no enlargement of the heart 
sould be present, for such enlargement, even though moderate in degree, indicates that a common 
‘use like mitral stenosis or a less common one like cardiac amyloidosis is present, even if a 
ireful clinical examination fails at the time to identify the lesion. Likewise, radiological examina- 
| on excluded the presence of pulmonary congestion both at the start and at subsequent inspection 
| irough the years. 
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Fic. 2.—Electrocardiogram to show auricular fibrillation and the absence of preponderance of either ventricle. The 
T waves are upright 





Fic. 3.—Teleradiogram (anterior and left oblique) to show absence of both generalized and left auricular enlargement 
and of pulmonary congestion. Fibrillation had been present for 15 years. 
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Fic. 4.—Teleradiogram (anterior and right oblique) to show absence of both generalized and left auricular enlargement, 
and of pulmonary congestion. Fibrillation had been present for 12 years. 


PROGRESS AND MANAGEMENT 


The prognosis in our patients proved to be uneventful so that the condition did not jeopardize 
life in a single instance, and did not even prove a handicap to the majority. No instance of embolism 
has been met with among the patients and it would appear that lone auricular fibrillation does not 
favour, and may not be liable to, the complication of intra-cardiac thrombosis. Longevity is 
unaffected and the condition need never hamper livelihood. 

Reassurance should be uppermost in the treatment or management of a patient with lone auricular 
fibrillation. An urge to re-instate sinus rhythm in an elderly subject should be suppressed in the 
knowledge that the heart is under no duress from this form of fibrillation; quinidine should not 
be used. In a patient following a heavy occupation where exertion increases the heart rate suffi- 
ciently to cause palpitation, continuous digitalization with one grain of the leaf daily is ideal treat- 
nent, and it should be made known to the patient that digitalis therapy is initiated with the purpose 
‘f subduing the heart rate and not because of a need to support the heart muscle. 


CONCLUSIONS 


When auricular fibrillation has been shown to be taking place in the absence of heart disease or 
hyroid toxemia we suggest that the condition be named Jone auricular fibrillation. 

Patients with paroxysmal fibrillation should not be included in this group in that the arrhythmia 
robably arises from a separate mechanism and the management of the two conditions is different. 

Lone fibrillation is probably not met with in women and all of our 20 patients were men. 
\lthough commoner in the older it is sometimes found in younger subjects. 
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The condition is often without symptoms and discovered fortuitously in the course of a routine 
medical examination. Because of the relatively slow basic heart rate, seldom over 90 a minute 
palpitation is often absent, and when present it is in a patient following an occupation wher« 
periodic exertion induces tachycardia sufficient to cause the symptom. Signs of heart failure are 
never present. The usual causes of fibrillation like mitral stenosis, thyroid toxemia, cardiac 
infarction, constrictive pericarditis, and hypertension, need to be excluded on clinical, cardiographic 
and cardioscopic examination before the diagnosis of lone auricular fibrillation is substantiated 
There are no murmurs or added sounds and the absence of cardiac enlargement is a particulai 
characteristic; not only must generalized enlargement of the heart be excluded by cardioscopy, but 
distension of the left auricle must be shown to be absent with the aid of a barium swallow. Similarly 
cardioscopy should exclude the presence of pulmonary congestion connoting heart failure. Ii 
either cardiac enlargement or pulmonary congestion appear in the course of auricular fibrillation 
it has not been of the lone kind, and the cause of the arrhythmia, though often evasive must be 
sought. 

Prognosis is unaffected by lone auricular fibrillation because embolism, progressive cardiac 
enlargement, and heart failure do not develop during the many years when it might be the prevailing 
heart rhythm. Reassurance, therefore, must be uppermost in the management of the case. It is 
unnecessary to restore normal rhythm. Should habitual exercise connected with the patient’s 
occupation induce a degree of quickening of the heart rate that causes palpitation, continuous 
digitalization should be given in order to ensure a slow heart rate on such occasions; at the same 
time the patient should be informed of the purpose of such therapy so that any suspicion that it is 
given to support a failing heart is removed. 


We wish to acknowledge help given by Dr. J. Stobo Prichard who supervised the progress of the earlier cases 
when he was Registrar to the Cardiac Department. 
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Tricuspid incompetence seems worthy of further analysis by means of pressure recordings from 
the right heart related to phlebography and phonocardiography, in view of the varied opinions 
expressed regarding its frequency and the diagnostic criteria. As the study proceeded it was clear 
that our diagnostic criteria were changing and that little purpose would be served by a review of 
past records; for this reason, only cases studied during the last year are being reported and the 
number (21) is not yet adequate for a full review of all aspects of the condition. It is felt that 
the findings may have some bearing on the topical general problem of incompetence of the atrio- 
ventricular valves. 


HISTORICAL NOTE 


In 1835 King placed in the museum of Guy’s Hospital more than 300 specimens to illustrate 
what he assumed was the safety valve function of a tricuspid regurgitation from the right ventricle 
and stated in 1837: “* The veins being more or less influenced by their own number and capacity, 
by the position of the body, by cold, compression, repletion and respiration, the blood is brought 
to, or collected in, the right ventricle in varying quantities, and on the occasions of the most copious 
influx the cavities become distended; upon which the curtains of the tricuspid valve are drawn aside, 
an aperture of reflux is produced and the force of the ventricle is diverted from the pulmonary 
circulation at the moment when the lungs might otherwise be overwhelmed.” The same author 
differentiated between the arterial and venous pulses in the neck and gave an extensive description 
of the anatomy of the tricuspid valve. Benson (1836) noted that the systolic venous pulsation in 
the neck occurred slightly later in time than the arterial pulse in a case which at necropsy showed 
organic tricuspid incompetence. Adams (1827), Davies (1827), Ward (1832), and Graves (1833) 
all reported cases in which they associated systolic venous pulsation in the neck with tricuspid 
incompetence. 

Experimental tricuspid incompetence in dogs was produced by Rosenbach (1878) who recorded 
that avulsion of the tricuspid valve was followed by a loud systolic murmur, but was unable to find 
iy relationship between the extent of the injury and the loudness of the murmur. Further experi- 
nents in dogs were made by Rihl (1907) who found that the production of tricuspid incompetence 
caused a ventricular type of venous pulse when the lesions were extensive; small lesions, however, 
d not produce this type of pulse. 

Mackenzie (1908), on clinical grounds and on the evidence of the polygraph tracings of the 
gular venous pulse, considered tricuspid incompetence to be a common condition and wrote: 
‘ Although actual disease of the valve is rare, incompetence of the tricuspid orifice is extremely 

mmon, sO common indeed that I am inclined to look upon the valves as being barely able to 

yse the orifice properly.” 
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Laubry and Routier (1928) and, more recently, Soulié et a/. (1952) have taken a more conservative 
view of the frequency and have pointed out that the tricuspid systolic murmur is often difficult tc 
distinguish from those murmurs produced elsewhere in the heart and that, as Mackenzie was aware 
pulsations of the neck veins in auricular fibrillation may be similar to those found in tricuspid 
incompetence. 


METHODS 


Twenty-one patients who, after a full clinical study, were judged to show tricuspid incompetence are 
reported. Phonocardiograms were taken by means of a crystal microphone connected either to a Cambridg¢ 
galvanometer or to a balanced amplifier and Elmquist triplex electrocardiographic recorder. The frequency 
response was logarithmic up to 800 cycles a second. Simultaneous electrocardiograms were taken in all. 

The jugular venous pulse was recorded in all patients by means of a small suction cup applied to the 
neck over the internal jugular vein, and connected by a short rubber tube to either a piezo-electric microphone 
or a Frank segment capsule, the moving light beam from which illuminated a variable area on a photo- 
electric cell. Impulses from this were amplified by a linear amplifier with variable electronic damping and 
recorded on the Elmquist electrocardiograph. 

Intracardiac pressure recordings were made in patients where cardiac catheterization was performed 
either for diagnostic purposes or prior to operation for mitral stenosis. A Statham strain gauge was used 
amplified by a direct current amplifier connected to the Elmquist electrocardiograph. In the earlier cases 
a 0-4-lb. gauge was used but this was found to be overdamped for accurate atrial tracings with a cathete: 
size under No. 8 and in the later patients a 0-15-lb. gauge with increased electronic amplification was 
substituted. 


GENERAL CLINICAL DATA ON THE PATIENTS STUDIED 


Table I shows the types of cardiac disease in which the lesion was found. Dyspnea on exertion, 
to a lesser or greater degree was present in all our patients. In many of them a striking feature 
was the slight degree of dyspnoea when compared with the greatly raised venous pressure. In one 
mitral stenotic the development of gross tricuspid incompetence led to a significant improvement 
of effort tolerance. Peripheral oedema was severe in six, moderate in eight, slight in three, and 


absent in four patients. Pulsation of the usually enlarged liver closely paralleled the amplitude of 


pulsation in the neck veins and was noted in sixteen; in none of these was there much jaundice but 
an icteric tinge was present in four. Sherlock (1951) noted that 5 out of 16 patients with cardiac 
jaundice (serum bilirubin more than 2 mg./100 ml.) had tricuspid incompetence. 


TABLE I 
CAUSAL CONDITIONS OF TRICUSPID INCOMPETENCE 
Rheumatic mitral stenosis with or without disease of the other valves os $s 13 
Pulmonary heart disease . . sia 7 en a ii ca a we 3 
Emphysema heart (2) and primary pulmonary hypertension (1). 
Various av 3 


Thyrotoxic heart disease (2), myocardial infarction (1), hypertension (1), and 
cardiomegaly of unknown cause (1). 

The venous pressure was invariably raised, being over 8 cm. above the sternal angle in eleven. 
from 4 to 8 cm. in six, and 2 to 4cm. in four patients. Auricular fibrillation was present in seventeen 
and sinus rhythm in four. One patient with chronic rheumatic heart disease and mitral stenosis 
in whom tricuspid incompetence could not be demonstrated when in sinus rhythm developed gross 
tricuspid incompetence on a change of rhythm to auricular fibrillation; subsequent reversion to 
sinus rhythm was accompanied by the disappearance of tricuspid incompetence. 


THE MURMURS 


To overcome difficulties in the interpretation of murmurs we have separated two groups, thos¢ 
with no other demonstrable valve lesions and those with associated valve lesions and complicating 
murmurs. The first group consists of seven cases of pulmonary, hypertensive, and thyrotoxic 
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eart disease. A systolic murmur was heard in six, loud and widely-distributed in one, soft and 
aedium pitched in five; it was absent in one. The distribution of the murmur in these patients is 
hown in Fig. 1 where it will be seen that it is best heard to the left of, and adjacent to, the sternum 





Fic. 1.—The distribution of the systolic murmur in six patients with 
tricuspid incompetence without other complicating murmurs. 


in the fourth interspace; radiation of the murmur was noted only a short distance towards the apex 
but was often marked to the right of, and below, the xiphisternum. In five patients the murmur 
was pansystolic in nature with an emphasis in early systole (Fig. 2 and 12), but in one there was 
an increase in the intensity towards the end of systole. In four where the patient was exercised the 
strength of the murmur was increased and fell to its original level of intensity a few minutes after 
the exertion was stopped (Fig. 3). An increase in the intensity of the murmurs in deep inspiration, 
as was described by Carvallo (1946), was noted in all cases where other valve lesions were absent 
(Fig. 4) and this was associated with an increase in the amount of tricuspid regurgitation as shown 
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Fic. 2.—The systolic and early diastolic murmurs of tricuspid incompetence. Medium frequency record 
taken at the lower end, and slightly to the left of, the sternum. 
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Fic. 3.—The ai of exercise on the systolic murmur and the jugular venous pulse in a patient with tricuspid incom- 
petence. (A) Before exercise, (B) after one minute of exercise, (C) two minutes after cessation of exercise, and 
(D) five minutes after exercise. Exercise causes the development of the systolic wave, S, and an increase in the 
systolic murmur. 
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Fic. 4.—The effect of respiration on the murmur and the jugular 
phlebogram in a patient with tricuspid incompetence. Inspiration 
increases the positive systolic wave, S, and the intensity of the 
systolic murmur. 


by the simultaneous phlebogram. In some cases of tricuspid incompetence in severe chronic 
rheumatic heart disease with gross enlargement of the heart, inspiratory accentuation of the murmur 
was not present, and in these it was not possible to alter the pattern of the jugular venous pulse on 
deep breathing. In two cases the systolic murmur was transient in nature and rapidly disappeared 
following clinical improvement. In cases with auricular fibrillation the murmur was often increased 
in the beats following the long pause, possibly because of greater regurgitation from increased end 
diastolic filling (Fig. 5). 
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FiG. 5.—The systolic murmur of tricuspid incompetence in the presence of auricular fibrillation. 
There is an increase in the intensity of the murmur after the long diastolic pauses. 


In the second group of 13 patients other valve lesions were present. It was possible to hear a 
distinctive murmur in eight, in three of whom it was accompanied by a thrill; in the other five 
the murmurs in the tricuspid and apical areas could not be distinguished with certainty one from 
another. 

Messer et al. (1950) demonstrated the presence of a short low pitched diastolic murmur, occurrigg 
immediately after the second sound in patients with tricuspid incompetence. We have heard and 
recorded this murmur in nine patients (Fig. 2): all these nine had other signs of a severe tricuspid 
leak. This murmur was well heard and recorded in one where at subsequent necropsy no disease 
of the valve was present, beyond gross dilatation of the valve ring. 


THE PHLEBOGRAM 


Jugular phlebograms were made from all our patients. The normal jugular pulse shows a 
positive wave (a wave) beginning just before, and reaching its peak, with atrial systole; the first 
part of the wave is due to passive filling of the right atrium and later to atrial contraction. Follow- 
ing this the negative, or x wave, occurs which is thought to be due to atrial diastole and the descent 
of the base of the heart. In many tracings the underlying carotid artery produces an interference 
wave in this part of the curve. Towards the end of systole a new positive wave (v wave) appears due 
to the passive filling of the atrium, continuing until the opening of the tricuspid valve. The pattern 
in auricular fibrillation in the absence of tricuspid incompetence is essentially the same except that 
itrial contraction is no longer represented on the summit of the a (filling) wave. The general pattern 
of the jugular phlebogram follows the atrial pressure curves very closely when the jugular veins are 
well filled during the whole of the cardiac cycle; allowance must be made, however, for the differences 
n methods of recording and for a slight time delay of the pressure wave between the atrium and 
ugular vein. In the grosser examples of tricuspid incompetence (16) the normal systolic dip was 
’bliterated or reversed by the positive systolic wave (Fig. 6). In less severe cases there was an 
ncomplete obliteration, in varying degrees, of the systolic dip. On the stroke of the wave following 
he x descent a small discrete wave was often seen to rise to the level of, or higher than the normal 








wave. This effect could be well demonstrated in patients where an increase in the tricuspid leak 

vas produced by exercise. We believe that this is the earliest phlebographic sign of tricuspid 
ncompetence, and that it is not possible to distinguish such a change by simple observation of the 
eins of the neck. 

The effect of exercise on the amount of tricuspid regurgitation was well marked in many of our 
yatients. Two minutes’ exercise by moving the legs against resistance while lying on the couch 
yroduced an increase in the positive systolic wave which correlated with an increase in the systolic 
nurmur in the tricuspid area. During the period of rest following the exercise this wave was seen to 
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decrease, as did the intensity of the murmur (Fig. 3). In cases of auricular fibrillation an increase 
in the positive systolic wave was noted after long diastolic pauses and presumably this resulted from 
the same factors that caused an increased intensity in the murmur (Fig. 7). 








SM Ss SM SM 
T 


“JUGULAR 


Fic. 6.—The jugular phlebogram in a patient with tricuspid incompetence showing the positive systolic wave 
and coarse vibrations between c and y. 
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Fic. 7.—The jugular phlebogram in a case of tricuspid incompetence in the presence of auricular fibrillation, 
showing an increase in the systolic wave, S, after a long pause. 
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THE RIGHT ATRIAL PRESSURE RECORDS 


Cardiac catheterization was performed in 12 of our patients. In five, pulmonary arterial and 
right ventricular pressure tracings were made as well as those from the right atrium and superior 
venacava. In one, differential pressure recordings between the right atrium and superior vena cava 
were made. Table II summarizes the levels of intracardiac pressure and cardiac output obtained 
by the direct Fick method. In all cases there was a raised right atrial pressure, the mean varying 
from 9 to 25 mm. of mercury. Atrial systolic pressures varied from 12 to 43 mm. and the end 
diastolic from 8 to 22 mm. The ratio of the right atrial and right ventricular systolic pressures 
varied between 1/1-3 and 1/4 and we believe that this ratio falls with increasing tricuspid incom- 
petence. Pressures were measured from 5 cm below the sternal angle. 

TABLE II 
PHYSIOLOGICAL FINDINGS IN CASES OF TRICUSPID INCOMPETENCE 








R.A. pressure (mm. Hg) R.V. pressure (mm. Hg) 
Case _ Sees - - \- - Cardiac output 
Systolic Diastolic Mean | Systolic Diastolic nee 
M.P 43 Ze 25 52 22 5:5 
D.B 40 16 20 _ — 3-5 
G.S 30 12 20 — _ 2:0 
BF. 4 28 13 20 — _ a2 
A.M 25 14 18 a 2:1 
M.R 24 12 17 86 18 5°5 
F.M 12 | 48 10 _ 3.2 
E.W 14 5-12 1] 45 22 6:4 
W.L 12 5-10 9 a 3-0 
J.B 18 0-8 14 75 18 2:3 





— 


The cardiac output varied between 2 and 6-4 litres a minute and did not appear to be related, 
in any way, to the degree of tricuspid regurgitation. 

The atrial pressure curves can be divided into two groups. In the first (4 cases) the characteristic 
feature was a single positive systolic wave, sustained through ventricular systole, such that the 
atrial tracing resembled that obtained from the right ventricle (Fig 8B and 9B); on the upstroke 
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Fic, 8.—Right atrial pressure curves. (A) In a normal Fic. 9.—Right atrial pressure curves. (A) In a heart 
heart and (B) in a case of severe tricuspid incom- without tricuspid incompetence and (B) in one 
petence; both in regular rhythm. The X descent with tricuspid incompetence. Both cases are in 


has been replaced by a positive systolic wave, S. auricular fibrillation. 
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of this wave a small notch was found which was almost certainly due to the partial closing of the 
tricuspid valve. In the second group (8 cases) the normal systolic dip was altered by the presence 
of a positive deflection which in some cases could be distinguished from the c and v waves, and in 
others was seen to be merging into the v wave and giving a plateau appearance or slightly convex 
curve. The latter effect was especially noticeable in tracings in which the damping was greatest 
This wave began to rise, in some cases at the position of the c wave, and in others it was delayec 
up to 0-1 sec. after it, with the production of varying degrees of x descent. In the less damped 
curves coarse vibrations were seen during the systolic period (Fig. 10). 

The height of the systolic wave was affected by the phase of respiration. Inspiration produced 
an increase in the positive deflection, in some cases producing a remarkable change from a systolic 
dip to a ventricular type of atrial pulse (Fig. 11). At the same time the peak of the systolic wav« 
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Fic. 10.—Right atrial pressure curves in a case of tricuspid regurgitation. (A) Damped and (B) undamped 
curves showing the positive systolic wave to be made up of coarse vibrations. 
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Fic. 11.—The effect of respiration on the right atrial pressure curves 
in tricuspid incompetence, showing a great increase in the positive 
systolic wave, S, in inspiration. 


moved nearer to the first heart sound. Exercise also increased the degree of tricuspid regurgitation 
as shown by a decrease in the systolic dip when present, or by an increase in the positive systolic 
wave. 

In auricular fibrillation the “* descent of the base ” x dip is not so apparent as in normal rhythm 
because of the absence of atrial systole and diastole. However, the descent can clearly be seen in 
some cases of auricular fibrillation where the right atrial pressure is not greatly raised. In most 
instances of auricular fibrillation, where right atrial pressure is high some degree of tricuspid leak 
occurs, the leak increasing after the longest diastolic intervals. This is shown not only by the 
atrial pressure tracings and the jugular phlebograms but also by the variations in intensity of the 
systolic murmur heard in the tricuspid area. 
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Differential pressure records between the right atrium and superior vena cava were made in 
one case to determine the direction of flow between the atrium and great veins during the cardiac 
cycle. The curve demonstrated that there was a reversed flow from the right atrium to the superior 
vena cava throughout systole and that this was greatest early in systole (Fig. 12). The greatest 
inflow from the superior vena cava to the right atrium occurred immediately after the end of systole; 
this variation in flow corresponded to the position of the systolic and early diastolic murmurs in the 
cardiac cycle and to the accentuation of the systolic murmur at the beginning of systole. 

The pressure tracings taken from the superior vena cava resembled those taken from the right 
atrium. In gross cases of tricuspid incompetence the positive systolic wave was suddenly cut off 
on withdrawal of the catheter to the axillary vein and the pressure curves resembled those obtained 
in minor degrees of tricuspid leak (Fig. 13). This effect was thought to be due to withdrawal of 
the catheter past a relatively competent venous valve in the axillary vein. 
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Fic. 12.—The differential pressure curve between 
the right atrium and superior vena cava. 
The part of the curve below the zero line 
represents an inverted pressure gradient. 
Note the relationship of the systolic murmur 
to this curve. The phonocardiogram was 
taken separately and superimposed. 
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Fic. 13.—The effect of withdrawing the catheter past a venous valve in a case of tricuspid incompetence. 
The electrocardiogram is disturbed by electrical interference. 
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ELECTROCARDIOGRAPHY 


Four patients were in sinus rhythm and seventeen in auricular fibrillation. The electrocardio- 
gram often suggested right ventricular preponderance—great in three cases, moderate in three, and 
slight in one. Right bundle branch block was present in four patients and in these it was complete 
in one and partial in three. No preponderance was present in seven, while two showed moderate 
left ventricular hypertrophy and one left bundle branch block. 


RADIOLOGY 


While the study of the left atrial movements has been thought important in the diagnosis of 
mitral incompetence the radiological study in tricuspid incompetence has been singularly dis- 
appointing. Twenty cases were examined. All the hearts were abnormal in shape and size. The 
right atrial border was prominent in twelve in the anterior-posterior view and in three the 
prominence was great. Examination for the pulsation of the auricular border and the superior 
vena cava was generally disappointing although in three cases a marked systolic expansion could be 
seen. On the other hand no pulsation was present in a case of gross and long standing tricuspid 
incompetence. The other contours of the heart were consistent with the underlying cardiac lesion. 
Hilar congestion was present in twelve patients and was conspicuously absent in six in whom 
the tricuspid regurgitation was severe and long standing. 


NECROPSY FINDINGS 


Four patients came to necropsy. The first in life showed a very severe tricuspid regurgitation. 
Heart weight 700 g. with great hypertrophy and dilatation of both ventricles and the right atrium; 
tricuspid ring measured 16 cm. but the valve cusps showed no organic disease. 

The second had a severe tricuspid regurgitation in life which had been observed for several years. 
Heart weight 446 g. with great dilatation of the right atrium and ventricle; stenosis of mitral valve 
with slight aortic stenosis; tricuspid ring 17 cm. in circumference with no rheumatic involvement 
of the valve cusps. 

The third had a moderately severe tricuspid regurgitation in chronic rheumatic heart disease. 
Heart weight 440 g.; right ventricle and right atrium greatly hypertrophied and moderately dilated; 
stenosis of the mitral and aortic valves; tricuspid ring 12 cm.; leaflets of tricuspid valve not thickened. 

The fourth showed moderate tricuspid regurgitation in chronic rheumatic heart disease. Heart 
weight 560 g.; right ventricle and right atrium greatly hypertrophied and dilated; tricuspid ring 
15 cm. and rheumatic involvement of tricuspid valve. 

All these cases exhibited moderate or severe tricuspid incompetence in life as judged by the 
phlebographic and right atrial tracings and accompanied by a loud systolic murmur. These 
findings confirm our view that it is not possible to say whether there is involvement of the valve 
cusps by disease by clinical examination. 


DISCUSSION 


Several authors, including King (1837) and Mackenzie (1908), have stressed the frequent occur- 
rence of a tricuspid regurgitation in right ventricular failure. They have also emphasized the 
transient nature, in some cases, of such a leak. We have made similar observations and feel that 
on the evidence of the clinical findings and the phlebographic and right atrial pressure curves, some 
degree of tricuspid regurgitation is extremely common in all forms of cardiac failure. 

The majority of our patients who showed tricuspid incompetence had rheumatic heart disease 
and this may be accounted for by the continuously high and often increasing load that develops 
on the right ventricle as contrasted with the episodic nature of pulmonary hypertension in pulmonary 
and hypertensive heart disease. 

The systolic murmur, best heard at the lower end, and slightly to the left, of the sternum, appears 
to be one of the earliest clinical signs of tricuspid regurgitation although occasionally it may be 
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absent with well marked tricuspid incompetence. In patients who have auricular fibrillation its 
intensity varies from beat to beat and may be absent in beats after short diastolic pauses although 
loud in other beats; this variation is probably due to different degrees of end diastolic filling of the 
right side of the heart. Mackenzie pointed out the transient nature of the murmur and our observa- 
tions have confirmed not only the disappearance of the murmur on clinical improvement of the 
patient but its variation in intensity from day to day. 

The systolic murmur may generally be differentiated from that of mitral incompetence by its 
distribution and by the effect of deep inspiration and expiration which has an opposite effect on 
the left side as compared with the right (Fig. 14). The murmur in tricuspid incompetence is often 
accentuated in early systole. 


INSPIRATION EXPIRATION 
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Fic. 14.—The effect of respiration on the murmurs of tricuspid and mitral incompetence. 


The early, low pitched, diastolic murmur was an interesting finding in eight of our patients, and, 
is was shown by necropsy control, can occur in the absence of any organic disease of the valve 
cusps. It may be due to the large volume of blood passing from the tense right atrium at a high 
velocity through the tricuspid valve at the beginning of diastole. 

A positive systolic wave in the internal jugular veins visible to the naked eye appears to bea later 
manifestation than the murmur; expansile pulsation of the liver, although not felt in all cases, was 
>ommon. 

The instrumental detection of a leak through the tricuspid valve is approached indirectly by 
studying (1) the effect of such a leak on the pressure changes in the right atrium, (2) the volume 
changes reflected in the jugular phlebogram, and (3) the directional changes in the blood flow in 
he right atrium and great veins by means of differential manometry. 

Bloomfield et al. (1946) described the right atrial pressure curves in eight cases of tricuspid 
ncompetence and showed the normal systolic dip to be replaced by a wave that had the form of a 
plateau or showed an upward convexity; the pressure level was higher than in the intervening pre- 
systolic interval and was sustained until the end of isometric relaxation. These authors considered 
‘hat where there was heart failure without tricuspid incompetence the systolic dip was accentuated. 
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Lagerlof and Werko (1948) made similar observations. McCord and Blount (1952) found in four 
patients, all with rheumatic heart disease and clinical evidence of tricuspid regurgitation, a positive 
wave in systole that could sometimes be increased by exercise: they thought that the amplitude of 
this wave was an indication of the severity of the lesion. Our findings agree with these and in 
addition we have found in most cases an increase in the regurgitation on deep inspiration. 

Gerhardt (1902) described in detail various types of positive systolic waves seen in the phlebo- 
graphic tracings from patients with tricuspid incompetence. He showed that this positive systolic 
wave could be maximal at any phase in systole and that sometimes small vibrations could be seen 
superimposed upon it. Rihl (1907) demonstrated a similar finding after experimental avulsion of 
the tricuspid valve in dogs. Later workers including Mackenzie (1908), Wiggers (1923), Teufl 
(1936), Groedel (1946), and Messer (1950) have also made similar observations. Our results 
confirm these and show that the phlebographic tracings from the internal jugular vein closely reflects 
the wave form of the right atrial pulse; the effect of inspiration and exercise was the same on both 
the jugular phlebograms and right atrial pulse curves. 

Although functional tricuspid incompetence appears to be extremely common, organic lesions 
are relatively rare and we have not been able to distinguish with certainty the former from the 
latter by either clinical or instrumental observation. Some patients with tricuspid incompetence 
show remarkably little disability for long periods; this may be analogous to incompetence of other 
valves of the heart without actual cardiac failure. In the majority of patients, however, tricuspid 
incompetence develops as part of the progressive downhill course of cardiac disease. 


SUMMARY 


Twenty-one patients with tricuspid incompetence have been studied clinically and by phono- 
cardiography, phlebographic recordings, and intracardiac catheterization. 

The earliest clinical sign of tricuspid incompetence was the presence of a systolic murmur at the 
lower end of the sternum, increased by exercise and deep breathing, and of particular distribution 
and character. Other signs, in order of appearance, were systolic pulsation in the internal jugular 
veins and pulsation of the liver. 

The character and timing of the murmur, as shown by the phonocardiogram, and the positive 
systolic wave in the jugular veins as recorded by the phlebogram have been described. 

The intracardiac pressure curves, both single and differential, have been described and related 
to the clinical findings. 


Radiology and electrocardiography have not contributed greatly to the diagnosis of tricuspid 
incompetence. 


We should like to thank Professor McMichael for suggesting this study and his continued help and advice, and 
also the Physicians of Hammersmith Hospital for their assistance and co-operation. 
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Among the large number of patients suffering from syncopal attacks who attended the National 
Heart Hospital during a four-year period, there were four in whom examination revealed sinus 
bradycardia alternating with prolonged phases of auricular tachycardia. These patients presented 
a difficult problem in treatment. Each required at least one admission to hospital and in one case 
the symptoms were so intractable as to necessitate six admissions in five years. 

Two patients had mitral valve disease, one of them with left bundle branch block. One had 
aortic valve sclerosis while the fourth had no evidence of heart disease. 


THE HEART RATE 


The sinus rate usually lay between 30 and 50 a minute, a rate as slow as 22 a minute being 
observed in one patient (Table I). Sinus arrhythmia was noted in all four patients, wandering of 


TABLE I 
RATE IN SINUS RHYTHM AND IN AURICULAR TACHYCARDIA 


Rate in 
Case | Age Sex Associated Rate in auricular tachycardia 





heart disease sinus rhythm = —E—— 
Auricular Ventricular 
1 65 M Aortic vaive sclerosis 28-48 220-250 60-120 
vs 47 F Mitral valve disease 35-75 180-130 90-180 
3 38 F Mitral valve disease 22-43 H 260 50-65 
4 41 F None 35-45 270 110 


the pacemaker in three, and periods of sinus standstill in two (Fig. 1 and 2). The heart rate was 
found to accelerate steadily in response to effort or emotion, reaching a figure approximately 
twice that at rest. Abrupt doubling of the rate, as described in sino-auricular block, was not 
observed. 

During the phases of tachycardia (Fig. 3), the ventricular rate varied between 50 and 200 a 
minute. At the higher rate the rhythm was regular but at the lower rate it was frequently irregular. 
The electrocardiogram showed auricular tachycardia with an auricular rate varying between 180 
and 300 a minute. In the three patients with an auricular rate exceeding 200 a minute there was 
always auriculo-ventricular block, the ventricular rate being one-half to one-quarter of the auricular 
rate. (This form of auricular tachycardia is commonly called auricular flutter.) In these three 
patients the P’ wave was inverted in leads II and III (caudal focus (Prinzmetal et al., 1952)) 
whereas in the patient with an auricular rate below 200 a minute there was an upright P’ wave in 
leads I and II (cephalic focus). 
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THE SYNDROME OF ALTERNATING BRADYCARDIA AND TACHYCARDIA 





Fic. 1.—Case 4, showing sinus rhythm with periods of sinus standstill. (Time intervals 1/5 sec.) 
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Fic. 2.—Case 3, showing sinus rhythm with wandering pacemaker and A-V nodal escape. (Time intervals 1/5 sec.) 
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Fic. 3.—Case 4, showing auricular tachycardia (flutter). 
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The paroxysms of tachycardia varied in duration from minutes to months. Each patient had 
attacks lasting at least one month and two had attacks lasting a whole year. Since the commence- 
ment of symptoms each patient spent nearly as long in auricular tachycardia as in sinus rhythm. 


SYMPTOMS 


The outstanding symptoms were palpitation and giddiness and, sometimes, unconsciousness. 
The degree of disability caused by palpitation was directly proportional to the ventricular rate 
during phases of tachycardia. Thus, in Cases 2 and 4 the disturbance was considerable, in Case | 
it was slight, while in Case 3 the changes in rhythm were unnoticed. Syncope was prominent in 
all four patients. Transient attacks of giddiness during sinus rhythm were probably due to the 
exceptionally long diastolic pauses. A minor Stokes-Adams attack of this nature was observed 
in one patient during auscultation of the heart. Cardiac standstill was accompanied by pallor 
and followed by flushing of the face. Two patients also suffered from unconsciousness. In one 
the attacks occurred several times daily for a period; they coincided with the termination of a 
bout of tachycardia and were probably due to a period of cardiac standstill preceeding the re- 
establishment of sinus rhythm. In the other patient the mechanism was apparently similar though 
the history was less definite. One patient developed cerebral infarction, presumably due to 
embolism. 


RESPONSE TO DRUGS 


An intravenous injection of atropine sulphate caused acceleration of the sinus rate in all four 
patients (Table II). In two, temporary A-V nodal rhythm was observed. Oral administration of 
atropine sulphate gr. 1/100 (0-6 mg.) thrice daily was tested in each case but in none was any 
significant effect observed either on the sinus rate or on the incidence of attacks of tachycardia. 
In two of the patients higher doses could not be tolerated owing to dryness of the mouth. One 
patient was able to tolerate gr. 1/50 (1-2 mg.) thrice daily with difficulty but even this dose was 
without effect on the heart rate. 

A subcutaneous injection of adrenaline hydrochloride in three patients caused acceleration of 
the heart in each (Table II). Multiple ventricular extrasystoles occurred in one and transient 
auricular fibrillation in another. 





TABLE II 
RESPONSE TO DRUGS 
Atropine Adrenaline (1 in 1000 solution) 
Case | Dose Heart rate _ Dose ‘Heart rate - aap tei etal tse 
———_—_—. = | Side effects 
| grains (mg.) Before After ml. (mg.) | Before | After | 
4 | 480 (2-0) 32 48 | 
1/50 (1-2) 30 85 | 
a 1/100 (0-6) 43 80 0-5 (0-5) 38 | 86 | Ventricular extrasystoles 
3 1/75 (0-8) 43 | 84 1:0 (1:0) 36 | 85 Auricular fibrillation 
4 1/50 (1-2) 33 54 1:0 (1-0) 43 | 53 
| 





Ephedrine hydrochloride gr. 1 (0-06 g.) thrice daily was administered for a prolonged period 
to two patients without significant effect. Other drugs administered oraily in an attempt to induce 
acceleration of the sinus rate included tincture of belladonna 15 minims (1 ml.) thrice daily, 
benzedrine 5 gr. (0-3 g.) twice daily, and noradrenaline, a single dose of 20 mg. 

Large doses of quinidine hydrochloride (gr. 27-30 (1-6-1-8 g.) in one day) whether given 
prophylactically during sinus rhythm (Case 4) or therapeutically during tachycardia (Cases 2 and 4) 
led to auricular standstill. In Case 4, the A-V node promptly assumed the function of pacemaker, 
but in Case 2 the duration of cardiac standstill was so great as to lead to prolonged unconsciousness. 
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Procaine amide in a dose of 0-8 g. intravenously (Case 4) or 1-0 g. thrice daily by mouth (Case 2) 
also produced auricular standstill and in Case 2, cardiac standstill with prolonged unconsciousness 
resulted. 

Two patients were digitalized on several occasions while in tachycardia. In one, the ventricular 
rate was retarded while the auricular rate remained unaffected. In the other, auricular fibrillation 
resulted on one occasion and A-V nodal rhythm on another. 

Two patients preferred the moderate ventricular rate during auricular tachycardia to the 
excessive bradycardia of sinus rhythm. In these, therefore, no attempt was made to terminate the 
ectopic rhythm. 


COURSE 


The symptoms were probably uninfluenced by therapy except in Case 2 where the main dis- 
ability resulted from the high ventricular rate during the paroxysms of tachycardia. In this 
instance, total thyroidectomy was followed by 18 months’ freedom from symptoms. 

Three cases were under observation for nearly five years. One developed established auricular 
fibrillation with relief of symptoms. Another showed no significant change in the clinical picture 
over a period of almost seven years, though the auricular rate in tachycardia rose from 220 a 
minute in 1948 to 250 in 1952. In the third, the auricular rate in tachycardia fell from 200 a minute 
in 1946 to 140 in 1948 and to 130 in 1952, after thyroidectomy. As a result of this slowing, the 
symptoms associated with attacks of tachycardia became less severe. 


DISCUSSION 


The syndrome of alternating bradycardia and tachycardia is probably related to those rare 
cases of extreme sinus bradycardia without organic basis described by Trocmé (1922) and Pearson 
(1950) and also to chronic auricular tachycardia (or flutter) (Lewis, 1937; Schwartz and Levine, 
1950). Transient paroxysms of auricular fibrillation or auricular tachycardia have been mentioned 
in accounts of sino-auricular block by several writers (Levine, 1916; Heimann, 1929; Laake, 1946). 
These cases bear only a superficial resemblance to the syndrome described here, in that the 
paroxysms were invariably brief and virtually symptomless; moreover the basic rhythm was classical 
sino-auricular block. 

There is no experimental or clinical evidence that such a syndrome as this can be caused by a 
structural lesion of the sino-auricular node. Disturbances resembling sino-auricular block have 
rarely been produced experimentally in animals by direct damage to the sino-auricular node (Barker 
and Kinsella, 1924; Scherf, 1946) but an injury sufficiently extensive to affect this node at all usually 
abolishes its control completely, the function of pacemaker being assumed by the A-V node or a 
portion of the auricular myocardium. Damage to the sino-auricular node in man has occasionally 
been reported following diphtheria; in the majority of these cases, however, A-V nodal rhythm 
has resulted (Hume, 1913; Reid, 1930). 

The fact that atropine does not raise the sinus rate to the level achieved by a normal subject 
under similar conditions (Lewis, 1925) suggests that excessive vagal tone is not responsible for the 
bradycardia in this syndrome. The dose of atropine employed was probably insufficient to paralyse 
the vagus but the fact that the patients complained of dryness of the mouth while receiving moderate 
doses shows that they were not resistant to the drug. 

In view of the lack of evidence suggesting vagal over-activity as a cause of the bradycardia, and 
the unlikelihood of an organic lesion of the sino-auricular node, a state of subnormal activity of 
tie node must be assumed. Such a concept would explain several features of the syndrome under 
Ciscussion. Thus it would account not only for the bradycardia and the paroxysms of auricular 
t:\chycardia, but also for the appearance of A-V nodal rhythm following the administration of 
| \oderate doses of quinidine or procaine amide and occasionally spontaneously. 

Such a hypothesis would also have therapeutic implications. If it were correct, maintenance 
‘f the sinus rate at normal levels should not only avoid the symptoms due to bradycardia, but also 
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prevent the emergence of the ectopic rhythm. The hypothesis remains unproven, however, for 
although it was possible to raise the sinus rate significantly by an intravenous injection of atropine 
sulphate, oral medication was ineffective owing to the side actions of the drug. The ideal drug for 
this purpose would have atropine-like properties and act selectively on the cardiac branches of 
the vagus. 

Control of the attacks of tachycardia was effected with safety by digitalis. Quinidine and 
procaine amide in full doses led to auricular standstill and both were responsible for prolonged 
unconsciousness in one patient. 

A means of inducing and maintaining auricular fibrillation in man would be invaluable. One 
patient in whom this rhythm became established spontaneously lost all symptoms. Unfortunately, 
it is often impossible to convert auricular tachycardia (flutter) into established fibrillation. 
Experimental methods of inducing auricular fibrillation in animals (Prinzmetal et a/., 1952) are not 
applicable to man and even if they were, the problem of maintaining the arrhythmia would remain. 

In three of the four cases, the symptoms were severe enough to warrant consideration of surgery. 
One patient has indeed undergone total thyroidectomy with striking temporary relief though the 
reason for such success is obscure. Interruption of the parasympathetic nerve supply to the heart 
would seem to be a rational procedure, the practical problems involved are, however, forbidding. 
Vagotomy cannot be considered because the cardiac branches leave the main trunk above the 
origin of the recurrent laryngeal nerves. Division of the cardiac nerves themselves would appear 
to be an operation of considerable technical difficulty particularly on the right side where these 
nerves pass behind the aorta (Arnulf, 1939; Mitchell, 1953). Denervation of the carotid sinus and 
aortic arch, an operation that in animals produces an effect on the heart rate almost identical to 
that of vagotomy (Best and Taylor, 1950) promises to be no easier. Any surgical attack would, 
in fact, be a pioneer operation of considerable difficulty and, judging from animal experiments 
(Reed and Layman, 1930), the effect on the heart rate would be unpredictable. Whatever pro- 


cedure was adopted, it would be prudent to block the vagus before operation with a large dose of 
atropine to avoid cardiac standstill which might otherwise result from mechanical stimulation of 


the nerve during dissection. 


SUMMARY 


A syndrome characterized by alternation between marked sinus bradycardia and auricular 
tachycardia (or flutter) is described. Of four patients suffering from such an arrhythmia, two had 
mitral valve disease, one aortic valve sclerosis, and the fourth no heart lesion. 

The most serious symptom was the occurrence of Stokes-Adams attacks. Minor syncopal 
attacks were frequent during the phases of bradycardia, and palpitation during the bouts of tachy- 
cardia. 

Although an intravenous injection of atropine caused acceleration of the sinus rate to norma! 
resting levels, no drug was found to have this effect when administered by mouth. Digitalis proved 
the best remedy to use during paroxysms of tachycardia. Quinidine and procaine amide both 
caused cardiac standstill. 

Of three patients who were observed for five years, the syndrome continued unchanged in two 
while the third lost all symptoms following the establishment of auricular fibrillation. 

The basic fault remains obscure but a concept of subnormal activity of the sino-auricular node 
would account for most features of the syndrome. 


I am indebted to Dr. Bedford, Dr. Brigden, and Dr. Paul Wood for permission to study and report their cases 
and to Dr. William Evans for much helpful criticism. 
Dr. R. Epps was responsible for a number of the observations on Cases 2 and 4. 











for 
ine 
for 
; of 


and 
ged 


dne 
ely, 
on. 
not 
ain. 
ery. 
the 
art 
ing. 
the 
ear 
lese 
and 
| to 
ald, 
nts 
ro- 


> of 
1 of 


ilar 
had 


pal 
hy- 


mal 


ved 
oth 


ases 





THE SYNDROME ON ALTERNATING BRADYCARDIA AND TACHYCARDIA 213 


CASE HISTORIES 


Case 1. Mr. V.H., aged 65, first attended Dr. Cotton’s Out-patient Clinic in 1945 on account of attacks 
of giddiness, later coming under the care of Dr. Brigden. Examination revealed an aortic systolic murmur. 
The blood pressure varied between 220/100 and 150/75. The cardiogram showed sinus bradycardia with 
periods of sinus standstill. During six weeks’ observation in hospital the pulse rate varied between 30 
and 50 a minute, rarely exceeding the latter figure. Paroxysmal tachycardia was first noted in 1946, the 
termination of a paroxysm being frequently accompanied by an attack of unconsciousness. For a period 
during 1948 loss of consciousness occurred severa! times daily. The cardiogram during auricular tachy- 
cardia (flutter) showed an auricular rate of 220 a minute, the P’ wave being inverted in leads II and III 
with a moderate Ta wave. Between 1948 and 1953 there were three prolonged periods of auricular tachy- 
cardia lasting 5 months, 11 months, and over 12 months respectively during which the patient was free 
from symptoms. Between these periods there was frequent alternation between sinus rhythm and auricular 
tachycardia with repeated attacks of unconsciousness. 


Case 2. Mrs. A.M., aged 47, first attended Dr. Bedford’s Out-patient Clinic in 1946 on account of 
paroxysms of tachycardia lasting up to ten minutes with abrupt onset and cessation. They had been 
occurring for five years but had recently been associated with unconsciousness. Examination showed 
rheumatic mitral stenosis with moderate cardiac enlargement. The cardiogram showed auricular tachy- 
cardia, the auricular rate being 180 a minute; the P’ wave was upright in leads I and II with a negligible 
Ta wave. The ventricular rate was 90 a minute at rest and doubled on effort. The patient was admitted 
to hospital with the object of restoring sinus rhythm. Digitalis failed to affect the auricular rate though it 
slowed the ventricular rate. During the following three years she was re-admitted to hospital four times 
on account of the same symptoms which were not controlled by full maintenance doses of digitalis. An 
attempt to restore sinus rhythm by means of quinidine was followed by prolonged unconsciousness due to 
cardiac standstill. Total thyroidectomy was performed in 1949 and this was followed by 18 months’ 
virtual freedom from symptoms. Auricular tachycardia recurred toward the end of 1950 and the paroxysms 
became gradually more frequent. Since, however, the auricular rate was slower the attacks were less 
disabling. An attempt to terminate the arrhythmia by means of procaine amide had the same result as in 
the case of quinidine three years earlier. 


Case 3. Mrs. M.K., aged 38, first attended Dr. Bedford’s Out-patient Clinic in 1948 complaining that for 
the past two years she had suffered from attacks of giddiness. Examination showed mitral valve disease 
with minimal cardiac enlargement. The cardiogram showed sinus bradycardia and left bundle branch 
block. During six weeks’ observation in hospital the heart rate varied between 30 and 60 a minute. 
During this period there was also one attack of auricular tachycardia (flutter) lasting at least five days in 
which the cardiogram showed an auricular rate of 260 a minute; the P’ wave was inverted in leads II and III 
with a small Ta wave. For a year the patient remained symptom free despite a pulse rate of 30 a minute 
until in October, 1949, she sustained a hemiplegia. In 1950 she was again found to be in auricular tachy- 
cardia with a ventricular rate of 65 a minute. Two years later she remained well without treatment. 
Auricular fibrillation had supervened, the ventricular rate being 60 a minute. 


Case 4. Miss E.S., aged 41, was admitted to hospital under Dr. Paul Wood in 1951 on account of 
paroxysms of tachycardia. Three years previously she had been told she had 2:1 heart block. On 
examination, there was no evidence of heart disease. The cardiogram showed auricular tachycardia 
(flutter), the auricular rate being 300 a minute and the ventricular rate 100; the P’ wave was inverted in 
leads II and HI with a prominent Ta wave. Digitalis partially controlled the ventricular rate during tachy- 
cardia but did not reduce the frequency of the paroxysms. Quinidine was effective in terminating one 


ittack but it led to auricular standstill. Eventually the attacks subsided spontaneously, the patient being 
discharged in sinus rhythm with a rate varying between 35 and 40 a minute. The cardiogram showed 
requent auricular standstill. A year later the symptoms continued unchanged. 

REFERENCES 


Arnulf, G. (1939). Press Méd., 47, 1635. 

3arker, P.S.,and Kinsella, R. A. (1924). Heart, 11, 81. 

3est, C. H., and Taylor, N. B. (1950). The Physiological Basis of Medical Practice. Balliére, Tindall, and Cox, 
London, Sth ed., p. 244. 

feimann, H. L. (1929). Bristol Med. Chi. J., 46, 285. 

dume, W. E. (1913). Heart, 5, 25. 

aake, H. (1946). Acta med. Scand., 124, 52. 


P 


ee eemmnsnnneeee an 














~~. oe oe ee 





214 D. S. SHORT 


Levine, S. A. (1916). Arch. intern. Med., 17, 153. 
Lewis, T. (1935). Mechanism and Graphic Registration of the Heart Beat. Shaw and Sons, Ltd., London, 3rd ed., 


p. 349. 

—— (1937). Brit. med. J., 1, 1248. 

Mitchell, G. A. G. (1953). Brit. Heart J., 15, 159. 

Pearson, R. S. B. (1950). Brit. Heart J., 12, 61. 

Prinzmetal, M., Corday, E., Brill, I. C., Oblath, R. W., Kruger, H. E., and Associate Authors (1952). The Auricular 
Arrhythmias. Springfield, Illinois, U.S.A. (Blackwell Scientific Publications, Oxford). 

Reed, C. I., and Layman, J. A. (1930). Amer. J. Physiol., 92, 275. 

Reid,W. D. (1930). Amer. Heart J., 5, 524. 

Scherf, D. (1946). Proc. Soc. Exper. Biol. Med., 61, 286. 

Schwartz, W. B., and Levine, S. A. (1950). Circulation, 1, 936. 

Trocmé (1922). Etude des Accidents Syncopaux au Cours des Arrhythmies. Paris, quoted by Wedd, A. M., and 
Wilson, D. C. (1929-30). Amer. Heart J., 5, 493. 











ricular 


., and 





CASE REPORTS 


THROMBOSIS OF THE INNOMINATE ARTERY 
BY 
THEODOR ZONDEK 


From St. Andrews Hospital, Bow 


Cases of thrombosis of the systemic arterial circulation have been reported from time to time. 
Various causes have been quoted and Allen e¢ al. (1946) in their work on peripheral vascular diseases 
speak of inflammatory, degenerative, traumatic, and simple causes but there are also a number of 
cases of unknown etiology. Aggeler et a/. (1941) reported a case in which there was complete 
absence of pulsation in the carotid arteries and in the arteries of both upper extremities. There 
was no evidence of syphilis as had previously been reported with this rare syndrome. Apart from 
an increased platelet count, no abnormalities were demonstrated in the bleeding and clotting 
mechanism of this patient: it was concluded that thrombocytosis and autohemagglutination may 
have been contributory factors. McCombs and McElroy (1937) reported a case of autohemaggluti- 
nation due to a cold agglutinin in a patient with peripheral vascular symptoms. Another interesting 
condition was reported by Nygaard and Brown (1937) as “essential thrombophilia,” in which 
sudden widespread occlusion of major arteries and veins occurred with marked signs of circulatory 
insufficiency often resulting in gangrene. The histopathological changes in the involved vessels 
were insignificant. They also observed variations in the plasma coagulation time in some of their 
patients. Thrombosis seems to involve the arteries of the lower extremities more frequently than 
those of the upper part of the body and thrombus formation in the innominate artery seems to be 
especially rare. The following case with its remarkably long history may therefore be of some 
interest. 


Case Report 


A lorry driver, aged 46, was admitted to St. Andrew’s Hospital on November 5, 1951, with very severe 
pain in his right arm which had started two days previously. On the morning of admission he had com- 
plained of dimness of vision and spots before his eyes. In the afternoon, after getting up, he fell forwards, 
was helped into a chair and appeared to be confused. His left arm, previously not affected, was now 
immobile and he was sweating profusely. His wife noticed a transient left facial weakness. The patient 
ilso complained of severe headache and loss of feeling and weakness in his left arm. He could neither 
walk nor stand up. 

Previous history. There had been increasing pain in his right arm for about one year with weakness 
ind limitation of movement due to the pain. He also noticed that his left arm went red in warm water 
yut that his right arm remained white. A few months before admission his doctor found that there was 
weakness, coldness, and severe pain in his right arm as well as limitation of movement so that two weeks 
sefore admission he had to give up work. There was also a previous history of acute bronchitis, of a 
ump in his testicle two years before which disappeared on its own, and a shorter history of frequency of 
nicturition and polyuria. The patient had been in the army and classified Al. 

On examination. The patient was sweating and complaining of agonizing pain in his right arm. The 
1eart sounds were normal and there were no signs of congestion. Apart from some scattered rhonchi, 
he lungs did not show any abnormalities. The tongue was normal and there were no abnormal signs in 


he abdomen. 
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In the nervous system the pupils were central, of equal size and shape, and extremely dilated. The 
right pupil reacted sluggishly to light and accommodation while the left pupil was immobile. The patient 
had some vision in his right eye; the left eye had light perception only and there appeared to be left hemia- 
nopia. Extra-ocular movements were normal and no papilloeedema or retinal exudates or hemorrhages 
were present. The other cranial nerves appeared normal. There was loss of power and decreased tonus 
in the left leg; the left plantar response was extensor but the other reflexes were normal. No sensory 
abnormality was found, and the right leg showed no neurological abnormality. 

The signs in the arms could be contrasted thus: 

Right arm Left arm 

Some cyanosis. Cold to the touch. Marked Normal temperature and colour. Slight spasti- 
loss of power. Very poor grip in hand. Normal city. Poor grip in hand. Normal pulsation of 
pulsation of axillary artery. No brachial artery axillary, brachial, and radial arteries. B.P. 210/110. 
pulsation and no radial pulse felt. Agonizing pain. 

Blood pressure not recordable. 

Further progress and treatment. The excruciating pain in the patient’s right arm was much improved 
by administration of morphia, at first given intravenously and then subcutaneously, and the pain had much 
diminished on the day after admission. He was put on priscol 25 mg. thrice daily, and noticed soon after 
‘** pins and needles ’’ in the fingers of his right hand. There was no change in any of the physical signs. 
Two days after admission, he complained of headache and was very drowsy and stuporous. There was 
no aphasia. His right arm seemed to be warmer than before. He was sweating and the temperature 
rose to 99° F. on two occasions. There was restriction of medial movements of the left eye and a left hemi- 
paresis. The pupils were large and equal and reacted to light. There was left hemianopia and left facial 
weakness. Co-operation was rather poor and the patient was now hiccoughing. No neck stiffness could 
be detected. Later in the day he became more comatose but he still responded to painful stimuli. His 
pulse rate was 100 and his temperature 100° F. The pupils were equal and the right reacted sluggishly to 
light. Both eyes deviated now to the right side, the right eye more than the left. The blood pressure in 
the left arm had fallen to 140/70. Administration of penicillin was started. 


Investigations. E.S.R., 11 mm. in 1 hr.; Blood urea, 47 mg. per 100 ml. W.B.C., 20,000 (Polym.., SF 
83%; Lymphocytes, 12%; Monocytes, 5%); Urine contained no albumin or sugar. X-ray of chest; no evi- ai 
dence of aneurysm or of calcification of the aorta. Heart not enlarged. 

Spinal fluid (7/11/51). Pressure 80 mm.; no block; clear colourless fluid. W.B.C., 1; sugar 80 mg. per : at 
100 ml.; protein, 65 mg. per 100 ml.; chlorides, 770 mg. per 100 ml.; globulin, faint excess; culture sterile., nl 
W.R., Lange and Kahn, negative. at 

X-Ray of shoulder showed no evidence of calcification of arterial trunk, but arthritic changes in right tk 
acromio-clavicular articulation. pI 

The condition of the patient deteriorated and he died three days after admission. te 

Post-mortem examination (Dr. Donald Teare). Well nourished adult man. Skeletal system normal. tt 


Circulatory system. The right side of the heart was very widely dilated. The left ventricle was normal 
in size. The myocardium was quite healthy. There was no valvular disease. The foramen ovale was 
closed. Atheromatous changes were present in the coronary arteries and the aorta, but not very marked. 

j Thrombosis had started in the innominate artery with a large thrombus attached to it at one point. The 
tail of the thrombus which was free, lay in the right carotid artery and the right internal carotid artery was Cc 
also completely blocked. The entire right cerebral hemisphere showed very intensive softening. s] 

The other systems showed no significant changes. 

Microscopical examination (Dr. Levene). Microscopically the section showed a large thrombus within 
the atheromatous artery. The thrombus was undergoing organization as was shown by the outgrowth in 
from the artery of fibroblasts and capillaries. At the base of the thrombus was gross fatty change, which é 
was also present in a marked degree in the intima of the underlying artery. One of the notable features 
was the large number of polymorphs in the intima of the artery and the base of the thrombus (Fig. 1). 


< » 


Discussion 


On admission a tentative diagnosis of a dissecting aneurysm of the thoracic aorta had been 
made. Syphilitic aortitis was very unlikely as the W.R., Kahn and Lange tests were negative. 
There was also no history of chest pain, dyspnoea, or hypertension as described by Aggeler et al. 
(1941). Periarteritis nodosa, thromboangiitis obliterans, and giant cell arteritis were unlikely and 
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Fic. 1.—Large organizing thrombus developing in an atheromatous innominate artery. Gross fatty change 
at the base of the thrombus is also present in the intima of the underlying artery. Large numbers of 
polymorphs are present in the intima of the vessel and at the base of the thrombus. 


none of these conditions were found after death. The absence of gangrene in the right arm in 
spite of the long history suggested that there was at no time complete occlusion of the axillary 
artery in which pulsation could be readily felt. No evidence of trauma was given in the history. 
Whether thrombocytosis was present cannot now be determined as no platelet counts were done 
at the time. The slight rise of the sedimentation rate, and blood urea, and the polymorpho- 
nuclear leucocytosis as well as the small rise in the protein and globulin of the C.S.F. could be 
attributed to the terminal illness. The neurological signs were due to the complete occlusion of 
the internal carotid artery with associated intensive softening of the entire right cerebral hemis- 
phere. It seems likely that this was a case of thrombus formation in an atheromatous vessel due 
to infection although no cause of such infection could be found in the clinical history or in any of 
the laboratory investigations. 


Summary 


A case of thrombosis of the innominate artery with extension of the thrombus into the right 
common and internal carotid arteries together with intensive softening of the right cerebral hemi- 
sphere has been described. 


My thanks are due to Dr. Smith of St. Andrew’s Hospital, Bow, for his permission to publish this case and to 
Or. Donald Teare and Dr. Levene of St. George’s Hospital for allowing me to make use of their records. I am also 
indebted to Dr. Teare for permission to reproduce the microsection and to Dr. O. Galpin for his contribution to the 

ase notes. 
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MYOCARDIAL INFARCTION DURING SERUM SICKNESS 
BY 


N. J. ROUSSAK 


From Crumpsall Hospital, Manchester 


Myocardial infarction during serum sickness has been reported several times. In the following 
case the patient was a young man with no other evidence of heart disease and no family history of 
coronary disease. 


Case Report 


A bus-fitter, aged 36 years, was given tetanus antitoxin for a cut finger; a similar injection had been 
received twelve years previously without reaction. Seven days later a general urticarial rash appeared, 
and two hours later he felt faint and fell to his knees. He went to bed and slept for six hours, waking with 
pruritus and mild precordial pain; after a subcutaneous injection of adrenaline the pain became more 
intense and radiated to the left arm. 

On admission to Crumpsall Hospital one hour later, he had general urticaria, and profuse sweating, 
and was suffering constricting precordial pain of a severity requiring morphine. There were no abnormal 
cardiovascular findings; the blood pressure was 140/70. Arthritis, lymphadenopathy, and albuminuria 
were absent. 

Serum sickness and myocardial infarction were diagnosed and anticoagulant therapy started, together 
with cortisone 100 mg. daily by mouth for four days and then 50 mg. daily for three days. An electro- 
cardiogram taken on the day following the onset of pain (Fig. 1) showed changes characteristic of extensive 
acute myocardial infarction, and later records were consistent with the normal evolution of the infarction. 
Radiograms of the heart and lungs, taken soon after admission to hospital and repeated after one month, 
showed no abnormality. Heterophile antibodies, absorbed by both guinea-pig kidney and ox red cells, 
were present in the serum to a titre of 1 in 112. Eosinophilia was not found. The serum cholesterol level 
was 195 mg. per 100 ml. 

There was no pain after the first day, the blood pressure did not fall and recovery was good. Three 
months after the infarction the patient was back at work without disability. 


Discussion 


The coincidence of the myocardial infarction with the cutaneous manifestations of serum 
sickness, in a young adult without personal or family history of coronary disease strongly suggests 
that the allergic state played a part in initiating the infarction. It is interesting to note that the 
patient had had an urticarial eruption during penicillin treatment two years previously. There was 
no family history of allergic disorder. 

There are five reports of myocardial infarction coinciding with serum sickness after tetanus 
antitoxin (J. Amer. med. Ass., Queries and Minor Notes, 1938; Boas, 1942; Mathieu et al., 1947; 
McManus and Lawlor, 1950; Heintz, 1951). All the patients were men and four were under 50 
years of age (the age of the fifth was not stated). Two had had negative intradermal tests. 
Four patients developed the myocardial infarction and skin rash one week after injection of the 
antitoxin but in one they appeared on the day following the injection. The early onset in this 
patient may perhaps have been due to the patient’s having received antitoxin previously with 
slight reactions. Three of the patients died and post-mortem confirmation of the diagnosis was 
218 
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obtained; in the other two the diagnosis was confirmed cardiographically. Since all the reported 
cases have been men over thirty years of age it is possible that latent coronary arterial disease 
was already present and predisposed to infarction. Even so, the coincidence of myocardial infarc- 
tion with serum sickness suggests that this may be a precipitating factor, possibly causing an acute 
arteritis. 

As well as overt myocardial infarction, prophylactic administration of tetanus antitoxin has 
been followed by urticaria, precordial pain, and temporary abnormalities in T waves over the 
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Fic. 1.—Precordial leads taken the day following the onset of the pain. 


precordium (Gulotta, 1951), and by typical angina pectoris (Vesell, 1937; Mathieu er al., 1947). 
Other cardiovascular sequele have also been noted, including carditis (Wadsworth and Brown, 
1940), pericarditis and pleurisy (McKinlay, 1948), and death from generalized necrotizing arterio- 
litis (Berblinger, 1950). 

Injections of sera other than tetanus antitoxin have also caused cardiovascular lesions. 
Myocardial infarction has occurred in fever therapy with T.A.B. (Lockart, 1939), and Stokes-Adams 
attacks in serum sickness due to antistreptococcal serum (de Lavergne et al., 1927). The histo- 
logical appearances in three patients dying from pneumonia and poliomyelitis who received serum 
therapy and showed signs of hypersensitivity during life were fully described by Clark and Kaplan 
(1937) and by Clark (1938). Histiocytic proliferation in the endocardium and intima of aorta and 
coronary arteries, with interstitial myocardial infiltration, was found; necrotizing arteritis of the 
smaller coronary arteries was a prominent feature in one case. Similarly, lesions typical of poly- 
arteritis nodosa, and sometimes eosinophilic myocarditis, were found by Rich (1942) in patients 
dying after receiving large doses of horse and rabbit serum for pneumonia and meningitis. Com- 
parable lesions were later produced experimentally (Rich and Gregory, 1943), including lesions of 
coronary arteries (Rich and Gregory, 1947). 

The introduction of foreign protein into the body by means of a wasp-sting has also been 
followed by myocardial infarction and angioneurotic oedema (Milne, 1949). 

Lastly, the coronary arteries may be affected in reactions due to drugs. Thus, penicillin has 
been held responsible for myocardial infarction (Pfister and Plice, 1950) and also for inversion of 
the T waves without symptoms of myocardial ischemia, associated with arthritis and urticaria 
(Binder et al., 1950; Felder and Felder, 1950). Patients who invariably had anginal pain with 
inversion of the T waves after ingestion of acetylsalicylic acid were described by Shookhoff and 
Lieberman (1942). 

Since cortisone therapy appears to be of valuc in allergic states, including polyarteritis nodosa, 
its administration in serum sickness seems rational in the hope of preventing or minimizing possible 
cardiovascular lesions. 


It is a pleasure to thank Dr. A. Morgan Jones and Dr. R. W. Luxton for their advice ahd criticism? 
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RUPTURE OF THE INTERVENTRICULAR SEPTUM IN MYOCARDIAL 
INFARCTION 


BY 
W. M. PHILIP 
From Selly Oak Hospital, Birmingham 


The number of cases in which the diagnosis of perforation of the interventricular septum due to myocardial 
infarction has been made during life is still below 46. Evans and Anderson (1952) have recently reported 
three cases: others have been reported by Black (1952), Zucker et a/. (1952), and Salomon and Gross (1952). 
The first case was reported by Latham (1845). 


Case Report 


A man, aged 67, was admitted to Selly Oak Hospital on 27/12/52. He had been short of breath and had 
had a cough for some years. He was not a good witness but he seemed to have been in reasonably good 
health until 15/12/52 when he was at work. On this day he felt so weak he could not stand up and had to 
be taken home from work; since then he had been in bed and had become progressively more dyspneeic. 
His cough was producing a certain amount of greenish sputum; there had been no hemoptysis. He denied 
having had any pain in the chest but, on being pressed, admitted to having occasional pains in various 
situations which had been made worse by breathing. He had had double pneumonia in 1914. 

On admission he was orthopneeic and slightly cyanosed. The veins in the neck were distended up to the 
angle of the jaw; there was no clubbing of the fingers. Sacral ceedema was present. There was a blood 
pressure of 120/80 and the heart was considerably enlarged. The pulse was regular. The apex beat could 
not be defined, but X-ray subsequently confirmed the cardiac enlargement. A systolic thrill could be felt 
over the lower end of the sternum and there was a systolic murmur in the same area; this murmur was well 
heard at the apex of the heart and could also be heard in the axilla. The murmur was also conducted up- 
wards tothe base of the heart, but could not be heard in the great vessels. The aortic second sound was almost 
inaudible but the pulmonary second sound was well heard. No diastolic murmur was heard. An electro- 
cardiogram showed evidence of a recent posterior infarct (Fig. 1) and a diagnosis of perforated interven- 
tricular septum due to infarction was made. 
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Fic.—Electrocardiogram showing recent posterior cardiac infarction. 


The chest was emphysematous and scattered rhonchi and crepitations were present. The liver was 
snlarged and the firm edge could be felt about 5 cm. below the costal margin. On two occasions it was 
considered that pulsation was present but no pulsation was seen in the veins in the neck. The spleen was not 
palpable. The urine contained no albumin or sugar and the centrifuged deposit was normal. During the 
next fortnight he steadily deteriorated; the liver became even more enlarged and he eventually died. 
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Necropsy Report 
Thorax. There were dense adhesions over both lower lobes. The pericardium was normal. An area of 
thinning was present in the posterior wall of the left ventricle. This area seemed to have been the site of a 
previous infarct with subsequent fibrosis. On top of this there had been a recent infarction. A small part 
of the posterior region of the interventricular septum was involved, and through this area there was a rupture 
which involved the fibrosed tissue, with no obvious indication as to the age of the rupture (Fig. 2). There was 
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Fic. 2.—(A) Photograph showing cavity of left ventricle: white rod through perforation in interventricular septum. 
Infarcted area visible above. (B) Photograph showing cavity of right ventricle and septal perforation. 


slight hypertrophy of the left ventricle but more marked hypertrophy of the right. Both mitral and tricuspid 
valve rings were dilated but no other valvular abnormality was present. There was a recent thrombosis in 
the right coronary artery; this appeared to involve an area where there had been partial occlusion of some 
standing; other arteries are patent. The lungs were oedematous but appeared normal otherwise. 


Abdomen. The liver was much congested and the gall bladder and stomach and intestines were normal. 
The spleen was slightly congested. Suprarenals were normal, as were the kidneys, apart from congestion. 


Sections. Sections of the right lung showed thickening of the interlobar septum between the middle and 
the lower lobes and fibrosis of adjacent interalveolar septa. The liver and spleen showed congestion while the 
liver and kidneys showed parenchymatous degeneration. 


Discussion 


Muller et al. (1950) who reported a case in which the diagnosis was confirmed by cardiac catheterization, 
and latter at necropsy, indicated three points in the diagnosis of their case. 
(i) The development of the loud systolic murmur between the apex and lower end of the sternum. 
(ii) Cardiographic evidence of right-sided dilatation or right bundle branch block. 
(iii) Gross right-sided heart failure following myocardial infarction. 
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But for the thrill, the diagnosis of perforated septum would probably not have been entertained in 
he present case. The thrill was situated lower down than that commonly found in congenital defects and 
when taken in conjunction with the electrocardiographic evidence of a recent infarct it seemed reasonable to 
issociate the two findings. The third feature—severe right-sided failure—was also present. 


Summary 


A case is described in which myocardial infarction affected the posterior wall of the left 
ventricle and caused perforation of the interventricular septum. Observation of a systolic murmur 


and thrill at the lower end of the sternum with evidence of myocardial infarction led to the diagnosis 


being made during life. 


I am indebted to Dr. J. S. McKinnell for the necropsy report, and to Mr. G. Holland for the photographs. 
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VENTRICULAR SEPTAL DEFECT AT AN UNUSUAL SITE WITH OTHER 
CONGENITAL ANOMALIES 


BY 
N. R. KONAR AND A. N. SEN GUPTA 


From the Nilratan Sircar Medical College, Calcutta 


Roger (1879) gave the first description of isolated ventricular septal defect. Cases are often 
detected during routine medical examinations of school children by the characteristic loud, harsh 
systolic murmur over the third or fourth left interspace close to the sternum, but others simulating 
this may have only innocent parasternal murmurs (Wood, 1950). 

The usual site of the defect is near the base of the septum. In Abbott’s series there were 50 
patients with lesions at this site and only 5 with defects that were multiple or were situated elsee 
where (Bauer and Astbury, 1944). Weiss (1927) had a case with a defect in the interventricular 
septum near the apex of the heart. Brown (1950) noted right axis deviation in his case where the 
defect was near the apex. 

The present patient had peculiar clinical features due to the unusual site of the defect and had 
also congenital anomalies in other parts of the body. 


An unmarried man, aged 35 years, was admitted under one of us (N.R.K.) with history of dyspnoea and 
cough for five months, and oedema of the legs for 15 days. The dyspneea was at first on exertion only but 
later it became constant. He had no fever. Till the onset of dyspnoea he had good health and was of 
active habits. There was no significant past, family or personal history. The patient was of poor build 
and nutrition, and hair was very scanty over his face, axilla, and pubes. There was moderate cyanosis but 
no clubbing of fingers. Pitting cedema was present over both feet, legs, and thighs. 

He had bilateral branchial and pre-auricular fistulae. There were no testes in the scrotal sacs. The chest 
was box shaped and the sternum was depressed. 

The pulse was 90 a minute and regular. The blood pressure was 85/65 mm. Hg. A feeble apical impulse 
was felt over the fifth left interspace in the midclavicular line. There was a systolic thrill in this area. A 
localized systolic murmur of moderate intensity was heard in the mitral area. The pulmonary second sound 
was accentuated and split, and a systolic murmur was also heard in this area. Crepitations were heard over 
both lung bases. The veins of the neck were full. The liver was enlarged three fingers’ breadth below the 
costal margin and was firm and tender. The spleen was just palpable. There was a little fluid in the peri- 
toneal cavity. 

The hemoglobin was 12:6 g. per 100 ml. and the total white count and the differential count, and the blood 
sedimentation rate were normal. The Wasserman reaction was negative. 

Radiological examination showed slight enlargement of the right ventricle and moderate enlargement of 
the left ventricle and pulmonary conus (Fig. 1). There was moderate pulmonary congestion but no hilar 
dance. The electrocardiograms showed sinus rhythm, right axis deviation, depressed S-T in II and III, 
biphasic T waves in II and III, and normal QRS complexes. The slow rate and S-T depressions were due to 
digitalis. On cardiac catheterization the right atrial pressure was 5 mm. Hg and the oxygen saturation of its 
blood was 62 per cent. The catheter could not be passed to the left side of the heart. 


He improved with rest, salt-poor diet, digitalis, and mercurial diuretics; the oedema and ascites 
disappeared and only a tinge of cyanosis was present but the liver was still enlarged. 

He only remained well for two weeks after leaving hospital and then had to be re-admitted with 
recurrence of the same symptoms. There were in addition a diastolic thrill and a diastolic murmur 
of moderate intensity over the third left interspace close to the sternum. The venous pressure in 
224 
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Fic. 1.—Teleradiogram of the heart. (A) in the antero-posterior position, (B) in the right anterior oblique, and 
(C) in the left anterior oblique position. 
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Fic. 2.—Drawing of the heart from the left ventricle showing the low ventricular septal defect. 
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the median cubital vein was raised to 20 cm. of blood and later to 32 cm. The arm-to-tonguc 
circulation time (decholine) was 32 seconds. In spite of treatment his condition gradually go 
worse; he became cedematous and cyanotic and at times there were rales and rhonchi in both lung: 
with severe dyspnoea, presumably left ventricular failure. He died four months after his admission. 

Post-mortem examination. There was cedema of the legs. There were two pre-auricular 
fistule, and the one on the right side could be traced deep into the right temporal bone. The right 
branchial fistula could be traced almost to the posterior wall of the pharynx. 

The heart weighed 362 g. The pericardial cavity contained 200 ml. of straw-coloured fluid. 
No abnormalities were seen in the atria or in the septum between them. The coronary sinus was 
wide enough to admit the tip of the little finger. The right ventricle was dilated and the thickness 
of its wall was 6 mm. and that of the left ventricle 9 mm. The interventricular septum showed a 
defect near the apex of the heart (Fig. 2): it was oval in shape and measured 106 cm. and was 
lined by endocardium. No abnormalities were seen in the endocardial surface of the right ventricle. 
The four valves were normal. The pulmonary artery was widely dilated. 

Firm adhesions were present between the lungs and the chest wall on both sides, but the lungs 
were otherwise healthy. There were no arteriosclerotic changes in the pulmonary vessels. The 
peritoneal cavity contained about 300 ml. of straw-coloured fluid and there were plastic adhesions 
between coils of intestine. The liver was nutmeg in appearance. The spleen was congested and 
showed a small infarct. The right testis was in the right iliac fossa and the left at the brim of the 
pelvis: they were small in size and the cut surface showed degenerated tissue. 


Discussion 


The systolic thrill and murmur at the mitral area in this case are explained by the peculiar site 
of the ventricular septal defect. The diastolic thrill and murmur at the third left interspace close to 
the sternum which appeared during the later part of the disease were thought to be due to functional 
pulmonary incompetence. The patient developed congestive cardiac failure about a year before 


his death. The cyanosis in this case was most probably due to right heart failure: in the absence of 


the figures for the oxygen saturation of right ventricular blood it is difficult to say if there were any 
reversal of shunt. 


Summary 


A case of isolated ventricular septal defect situated close to the apex of the heart has been 
described. The defect produced a systolic thrill and a murmur at the mitral area. Cyanosis was 
a prominent feature, but was probably due to right heart failure. 

The patient also had bilateral pre-auricular and branchial fistule and the testes did not descend 
to the scrotal sacs. 


We are grateful to Dr. A. K. Dutta Gupta, Principal-cum-Superintendent, Nilratan Sircar Medical College and 
Hospitals for permission to report the case, to Professor S. N. De for the post-mortem reports, to Prof. H. L. Saha for 
the biochemical reports, and to Dr. B. Sen for the sketch. 
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ABSTRACTS OF CARDIOLOGY 


The Renal Excretion of Phenolsulphonphthalein as an Aid 
to the Diagnosis of Previous Hypertension. J. 
VALLANCE-OWEN. Lancet, 1, 721-723, April 11, 1953. 


The investigation described was prompted by the 
difficulty experienced in diagnosing hypertension in older 
subjects when the blood pressure has fallen for any 
reason—following cardiac infarction, for example. 
Routine renal efficiency tests at the London Hospital 
had shown that in patients with essential hypertension 
the excretion of phenolsulphonphthalein (PSP) in 2 hours 
was appreciably lower than in healthy subjects, although 
the results of other renal function tests were normal, 
and it was thought that this finding might be utilized to 
indicate whether a patient whose blood pressure was 
normal at the time of examination had previously suffered 
from hypertension. To test this hypothesis 4 groups of 
subjects were studied: (1) 25 patients with essential 
hypertension but no evidence of heart failure; (2) 21 
patients with essential hypertension complicated by heart 
failure; (3) 16 patients suffering from heart failure 
without hypertension; and (4) 33 subjects, either healthy 
or with no renal or cardiovascular disease, to serve as 
controls. 

It was found that patients with essential hypertension, 
whether accompanied by cardiac failure or not, had a 
significantly lower excretion of PSP than either of the 
other two groups. Aging caused a slight but significant 
reduction in PSP excretion over 2 hours, as also did the 
presence of cardiac failure, but sex appeared to have no 
effect on the amount excreted. 

The author concludes that the PSP excretion test has 
definite value in diagnosing antecedent hypertension, 
whether or not heart failure is present, provided the 
latter is not severe. G. S. Crockett 


Chronic Massive Thrombosis of Pulmonary Arteries. A 
Report of Seven Cases with Clinical and Necropsy 
Studies. D. R. KEeatinG, J. N. Burkey, H. K. 
HELLERSTEIN, and H. Feit. Amer. J. Roentgenol, 69, 
208-220, Feb., 1953. 


This paper is based on the clinical and post-mortem 
findings in 7 cases of massive, slowly developing throm- 
bosis of the pulmonary arteries admitted to the Western 
Reserve University Hospital, Cleveland, Ohio. Right 
heart failure with electrocardiographic evidence of severe 
right ventricular stress was a constant finding, and a 
pulmonary diastolic murmur was heard in 2 cases. 
Every patient presented with a history of dyspnoea for 
several weeks, one developed gross clubbing of the 
fingers, but only one patient was cyanosed and none had 
conspicuous polycythemia. The radiological appear- 
inces, which were considered to be characteristic, showed 
the pulmonary arteries as unduly prominent and tapered 
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at the lower extremity so as to be comma-shaped; while 
pulsation tended to be small or absent. Beyond the 
heavy shadows of the main vessels the lung fields were 
unduly translucent, suggesting peripheral ischemia; in 
some cases this was marked on only one side or even in 
only one segment. The pulmonary arterial shadows 
might be confused with those due to hilar-node enlarge- 
ment, and a hilar mass with peripheral translucency might 
give an appearance suggestive of neoplasm with seg- 
mental collapse. 

All the patients died. At necropsy massive throm- 
boses, sometimes of varying age, in the main pulmonary 
vessels and right ventricular enlargement were found. 
Pulmonary arterial disease [variously called arterial 
sclerosis or arteritis] was thought to be the primary 
lesion in 5 of the cases, and possibly tuberculous arteritis 
from an infected adjacent hilar node in the 6th; in 3 of 
these cases thrombi were present in the right heart 
cavities. In the 7th case it was clear that the condition 
was a sequel to acute postoperative pulmonary embolism. 
It was noted that in only one case were the veins of the 
leg free of thrombi. 

[The clinical aspects of these cases are well recorded, 
but the pathological basis of the pulmonary arterial 
thromboses is less clear.] D. W. Barritt 


The Heart in Chronic Pulmonary Disease. R. M. 
FULTON. Quart. J. Med., 22, 43-58, Jan., 1953. 


At Crumpsall Hospital (University of Manchester), a 
study was undertaken of the natural history and clinical 
features of chronic pulmonary disease associated with 
right ventricular hypertrophy (R.V.H.) in a series of 50 
cases, in all of which necropsy was ultimately performed. 
The pathological criteria adopted in diagnosis were: 
(1) the presence of bilateral chronic pulmonary disease; 
(2) the absence of congenital, valvular, and ischemic 
heart disease; and (3) the presence of right and absence 
of left ventricular hypertrophy, the ventricular portion 
of the heart being divided post mortem into two parts— 
the free wall of the right ventricle, and the left ventricle 
plus the septum—and the diagnosis being based on the 
absolute weight of the left part and the ratio between 
that weight and that of the right. 

Of the 50 patients, all but 4 were men. Chronic 
bronchitis was present in 42 patients, bronchiectasis in 7, 
and tuberculosis in 1 patient. No specific industrial 
hazard was encountered, but all patients had been exposed 
to the atmosphere of North Manchester, where humidity 
and atmospheric pollution are high and fogs are common. 

The course of the disease could be divided into three 
stages: (1) a stage of good exercise tolerance lasting 15 to 
20 years, during which cough with sputum was the only 
symptom; (2) a stage of limited activity lasting 2 to 5 
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years, during which dyspnoea and disability steadily 
increased; and (3) a terminal stage lasting up to 2 years. 
Here three distinct clinical pictures were found: (a) Con- 
gestive heart failure occurred in 20 cases. Sinus tachy- 
cardia was the basic rhythm. Cardiac enlargement was 
demonstrated clinically in only two cases. Ten patients 
had gallop rhythm, best heard at the left sternal border, 
and of these 9 died within 5 months. A systolic murmur 
over the lower sternum was associated with signs sug- 
gesting tricuspid incompetence in 6 cases. Hydrothorax 
occurred once only. Radiological evidence of R.V.H. 
appeared only late in the disease process, but electro- 
cardiographic evidence was present in 14 of the 20 
patients, and complete right bundle-branch block in 2. 
Treatment with a combination of penicillin and mercurial 
diuretics appeared to be the most effective in this group; 
oxygen and digitalis were of little help. Of these 20 
patients, 9 died in their first attack of congestive failure 
and none survived longer than 18 months. (b) Acute 
broncho-pulmonary infection was the immediate cause 
of death in 16 cases. The diagnosis of this type of case 
is very important since immediate treatment with anti- 
biotics may be effective. Terminal acute infection in a 
patient with chronic bronchitis may easily be over- 
looked; in 9 of the present series of cases there was no 
fever, and if congestive failure and gallop rhythm are 
also present a diagnosis of pure heart failure may be 
made. (c) Anoxia appeared to be the cause of death 
in 10 patients who had minimal congestive failure and 
no acute infection. Mental symptoms frequently 
occurred, and the clinical picture often resembled 
uremia. 

The “‘ congestive ’’ and ‘“* anoxic’”’ types of case are 
contrasted, and it is suggested that the absence of con- 
gestive failure in the latter group may be due to the more 
rapid rate of progress of the lung disease, death occurring 
before heart failure has had time to develop. Great 
stress is laid by the author on the importance of early 
treatment of acute broncho-pulmonary infection with 
antibiotics at all stages of this condition. Atmospheric 
pollution is considered to be an important aggravating 
factor. Keith Ball 


, ” 


The Treatment of Intermittent Claudication with Vitamin 
E. M. HAMILTON, G. M. WILSON, P. ARMITAGE, and 
J.T. Boyp. Lancet, 1, 367-370, Feb. 21, 1953. 


The claim that vitamin E (a-tocopherol) is of benefit in 
the treatment of peripheral arterial disease has been 
investigated in controlled clinical trials at St. Mary’s 
Hospital, London, and the Royal Infirmary, Sheffield, 
on 41 patients, all of whom had typical intermittent 
claudication of the calf muscles due to occlusive arterial 
disease. The patients were divided into treatment and 
control groups by the method of random selection. 
After an observation period of at least one month the 
patients in the treatment group were given capsules 
containing natural vitamin E in a dose of 450 units daily 
for 12 weeks; the control group received indistinguishable 
but inert capsules. Neither the subjects nor the investi- 
gators knew which patients were receiving vitamin E. 
The treatment and control groups were comparable in 
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respect of age and of the duration and severity of the 
disease. The results of treatment were assessed from the 
patients’ own impressions, by clinical examination of the 
limbs, and by the response to a standard exercise tolerance 
test in which the number of circuits over a pair of 18-inch 
(46-cm.) steps which the patient was able to perform 
before the onset of pain, and the subsequent duration of 
this pain, were measured. The observations were 
repeated at various times during the treatment and in the 
following 3 months. 

The patients’ own assessment revealed no significant 
difference between the groups, although 8 of the 20 
patients who received vitamin E claimed to be improved, 
and clinical examination showed no change in either 
group. There was no significant difference between the 
treatment and control groups in the average number of 
circuits walked before the onset of pain. There was a 
slight reduction in the duration of pain after cessation of 
exercise in the treatment group, and a slight prolongation 
in the control group, but this difference was not 
significant. 

The authors claim that other investigators, who have 
reported benefit from vitamin E in comparable cases, 
have used less strictly controlled experimental methods, 
and that their own results indicate clearly that vitamin E 
is of no appreciable benefit to patients with intermittent 
claudication. 

[This study illustrated admirably the proper use of 
statistical methods, tempered with common sense, in the 
evaluation of clinical data. Bernard Isaacs 


Modern __ Electrocardiography. Var . & The 
P-Q-R-S-T-U Complex by E. _ LEPESCHKIN. 
London: Bailliére Tindall & Cox. Pp. 598, with 91 
figures. Price 9ls. 6d. 


This book is not meant to be a textbook of electro- 
cardiography; it is a reference volume based on the 
author’s experience and on ten thousand papers published 
from 1933 to 1950 indexed at the end of the book. These 
include almost everything written on electrocardiography 
except for the arrhythmias which will be dealt with in a 
second volume. The book contains a wealth of in- 
formation, even on subjects as far apart as the frequency 
response of the various machines, the electric resistance 
of the human tissues, and the electrocardiograms of 
animals from the chicken-embryo to the elephant. 

One-third of the book deals with the physical basis of 
electrocardiography and the normal human electro- 
cardiogram. It begins with a useful chapter on artifacts 
and their prevention. Further chapters include a 
detailed description of vector analysis and the membrane 
and dipole theories of muscle activity. These first 
chapters on theory, so summarily treated in practical 
textbooks, are most informative, though the author’s 
style does not make the difficult subject any easier. The 
second third of the book deals in great detail with the 
influence of physiological factors, the physical, chemical, 
pharmacological, and toxic agents, vitamins and hor- 
mones. Only the last third of the book is concerned with 
the pathological electrocardiograph. 

Such an encyclopedic work is written more with the 
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itention of being consulted than of being read. The 
uthor’s ambition of perfection in reporting without 
\irecting the reader’s opinion is often confusing, for 
/pposite opinions may be referred to in the same para- 
raph. Descriptions are given without figures, or 
eference is made to figures published elsewhere. Too 
auch insistence on minutiz tires the reader: for example 
he five types of right, and the four types of left bundle 
vranch block are again subdivided. Figures are few and 
below standard. Many of them are not original and 
most are composite; Fig. 49 contains as many as 33 
double channel electrocardiograms in small print and 
can only be read with a magnifying lens. 

The great merits of this exceptional work will be best 
appreciated by the research worker; he will be grateful to 
Dr. Lepeschkin whose diligence and infinite patience 
will save him tedious hours of library work. C. Papp 


Insidious Thrombosis of the Aortic Bifurcation. Report of 
Thirty-five Cases. P. BEACONSFIELD and J. KUNLIN. 
Arch. Surg. (Chicago), 66, 356-364, March, 1953. 


in this paper from the Surgical Service of Professor 
Leriche, Paris, the etiology, signs and symptoms, and 
treatment of thrombosis of the terminal aorta are dis- 
cussed and 35 cases described. 

It is pointed out that the causes of aortic thrombosis 
are arteriosclerosis, inflammatory arteritis, thrombo- 
angiitis obliterans, syphilis, and trauma; in some cases 
perivascular inflammation affects adjacent veins, lymph 
nodes, and nerves. The early symptoms are usually 
fatigue of the legs, an ache in the foot, calf, or thigh, or 
in the entire lower limb, low back pain, and inability 
to maintain an erection; there is also loss of arterial 
pulsation in both legs. Trophic changes in the skin or 
nails are seldom seen, and when present are only slight. 
In the late stages of the disease all the manifestations of 
obliterative arterial disease are observed. The onset in 
aortic thrombosis is insidious, in contrast to the sudden 
onset of symptoms due to a saddle embolus. 

Without treatment the patient usually loses both legs; 
as thrombosis spreads upward the renal arteries become 
blocked, leading to uremia. Treatment consists in 
bilateral lumbar sympathectomy, resection of the throm- 
bosed segment of the aorta and iliac vessels, and ampu- 
tation of dead tissue of the lower limb. Arterial 
resection should be undertaken unless there is severe 
calcification of the aorta or the periarterial inflammation 
binds the main vessel to adjacent tissues. The purpose 
of the operation is to prevent the thrombosis extending 

nd to relieve the back pain. J. E. Richardson 


lanagement of Shock in Acute Myocardial Infarction. 
A. Gootnick and F. H. KNox. Circulation (N.Y.), 7, 
511-522, April, 1953. 


' is generally considered that shock occurring soon after 
ie onset of cardiac infarction is due to myocardial 
eakness and should not be treated directly. However, 
2 patients in whom shock was profound, as judged by a 
yStolic pressure below 100 mm. Hg and the presence of 
yanosis with a cold, clammy skin, were given ‘ neo- 
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synephrine’’ (phenylephrine) intravenously or intra- 
muscularly in doses of 2 to 7 mg. at intervals varying from 
15 minutes to 1 hour; 250 to 1500 ml. of plasma or 
whole blood was administered in addition unless the 
lungs were oedematous. Of the 32 patients, 14 re- 
covered, some of those who died having been in shock 
for 8 hours or more when treatment was started. Since 
the prognosis is notoriously bad, the authors consider 
that this method represents a therapeutic advance. 
C.W.C. Bain 


Congenital Anomalies of the Heart and Great Vessels. 
Maurice A. SCHNITKER, B.S., M.D., F.R.C.P. 
London: Geoffrey Cumberledge. 1953. Pp. 306. 
Illus. 19. 63s. 


This is a useful, well balanced review of the present- 
day conceptions of congenital cardiovascular disease. 
The author adopts Maude Abbott’s classification and 
Outlines their basic morphological and physiological 
characteristics, rightly emphasizing the commoner dis- 
orders of clinical practice. Few original opinions are 
expressed in this monograph but it contains some helpful 
generalizations about prognosis and treatment and on the 
management of these patients during pregnancy, in- 
fections and surgical treatment. Its main value will be as 
a fairly comprehensive reference book, for it is supported 
by an ample bibliography. The text could be improved 
by the more liberal use of illustrations, but the production 
is otherwise excellent. J. L. Lovibond 


Coronary Embolism in Bacterial Endocarditis. J. G. 
BRUNSON. Amer. J. Path., 29, 689-701, July—Aug., 
1953. 


In 7 out of 9 successive cases of bacterial endocarditis 
examined post mortem emboli were found in the coronary 
arteries, being multiple in 4 cases. Changes in the 
myocardium were found in all cases, taking the form 
of ischaemic necrosis in various stages of organization, 
abscess formation, or calcified areas which were regarded 
as healed abscesses. The coronary arteries showed no 
evidence of atheroma, and the material in the lumina of 
the blocked vessels was similar to that on the affected 
valves. 

The author concludes that coronary embolism is of 
common occurrence in bacterial endocarditis and sug- 
gests that this is due to the location of the orifices of the 
coronary arteries, the mechanics of the blood flow past 
them, and the manner of opening of the aortic valve 
cusps. R. H. Heptinstall 


The Clinical Significance of Apical and Aortic Systolic 
Heart Murmurs (without Diastolic Murmurs) as Heard 
with the Stethoscope. P. D. Wuire, R. S. SCHAAF, 
T. B. CouNtHAN, and B. HALL. Amer. J. med. Sci., 
225, 469-474, May, 1953. 


A follow-up study was made of 1777 patients attending 
a private cardiac consulting practice, all of whom had 
slight to moderate systolic murmurs heard best at the 
cardiac apex or at the aortic area, but without diastolic 
murmurs. They were compared with 187 patients with 
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loud and very loud systolic murmurs at the same sites, 
and with 200 patients without murmurs. 

Patients with coronary and hypertensive heart disease 
were the commonest in all 3 groups, but rheumatic heart 
disease occurred in 27% of those with loud murmurs, 
3% of those with lesser murmurs, and in none of those 
without murmurs. Apical systolic murmurs occurred 
5 times more often than aortic murmurs. Patients with 
the loudest murmurs lived shorter lives than those with 
lesser murmurs, although 8% of those with the loudest 
murmurs lived for more than 15 years. Other important 
factors unfavourably affecting the prognosis were the 
presence of degenerative rather than rheumatic disease, 
cccurrence in the male, and the presence of cardiac 
enlargement. An aortic systolic murmur of any grade 
cf intensity gave no worse prognosis per se than the 
corresponding apical systolic murmur. Heart size 
was found to be the most important single factor affect- 
ing the prognosis in all three groups of patients. 

Keith Ball 


Observations on the Erythrocyte Sedimentation Rate in 
Congestive Heart Failure. A. E. McGINNis, W. E. 
LANSCHE, R. J. GLASER, and L. H. Loes. Amer. J. med. 
Sci., 225, 599-604, June, 1953. 


An investigation was carried out to assess the validity of 
the view held by some workers that the erythrocyte sedi- 
mentation rate (E.S.R.) is normal in heart failure. 
Patients with arteriosclerotic, hypertensive, or syphilitic 
heart disease were studied, and all those with conditions 
known to lead to elevation of the E.S.R. were excluded 
from the series. 

Of 38 patients with acute cardiac failure the initial 
E.S.R. was normal in approximately one-third; a 
moderate rise was observed in rather fewer than one- 
third, and a distinct rise in the remainder. After treat- 
ment, the E.S.R. was raised in nearly all the patients, 
though in some the rate was lower than it was initially. 
Of 13 patients with chronic failure 5 had a normal E.S.R. 
throughout their stay in hospital, and it is significant that 
4 of these died, as did one of the remainder whose E.S.R. 
fell to normal while he was in hospital. 

It is suggested that in patients with prolonged intract- 
able failure a normal E.S.R. may be due to a fibrino- 
genopenia resulting from hepatic damage. Clearly the 
E.S.R. does not aid in ruling out infarction, infection, or 
other complications in patients with heart failure. 

E. G. Rees 


Aortic Commissurotomy. H. B. LARZELERE and C. P. 
BaiLey. J. thorac. Surg., 26, 31-66, July, 1953. 


Since the successful development of mitral valvotomy 
the attention of the cardiac surgeon has been directed 
towards the aortic valve, but progress in this field has 
been slower for technical reasons. 

The most suitable type of aortic valvular lesion for 
surgical treatment is the acquired rheumatic form, the 
congenital and degenerative types not being likely to 
give satisfactory results. The authors’ aim in treatment 
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is to split the commissures joining the valve cusps fused 
by the disease process, and this cannot be done blindly 
for fear of rupturing the cusps with consequent regurgi- 
tation. They therefore developed a tri-fin expanding 
dilator on a swivel head which would adjust itself so that 
the blades lay in the remaining gaps between the fused 
cusps. Out of the 42 cases in which aortic commissuro- 
tomy has been performed, mitral valvotomy was also 
carried out in 23. It is not always easy to decide which 
valve should be dealt with first; there are points in favour 
on both sides. The authors prefer on the whole to 
operate on the mitral valve first, unless there is severe 
aortic stenosis and mitral regurgitation, in which case the 
regurgitation may in part be due to the aortic obstruction. 

The chief contraindications to operation are congestive 
failure which does not respond to treatment and great 
enlargement of the heart, which indicates advanced 
myocardial degeneration. Recent rheumatic fever and 
age over 50 are additional factors that make operation 
inadvisable. 

The operation has been performed in 13 cases of iso- 
lated aortic valvular disease—7 with stenosis only and 
6 with both stenosis and regurgitation—and in 29 cases 
of multivalvular lesions, of which there were 25 in which 
definite mitral stenosis was present; in 23 of these mitral 
commissurotomy was also performed. Of the 42 patients 
7 died from various causes, including embolism and 
haemorrhage. Great improvement was noted in most of 
the survivors. T. Holmes Sellors 


Estimation of the Size of the Chambers of the Heart by 
Means of Cardiac Catheterization. A. SCHAEDE and 
P. THURN. Fortschr. Rontgenstr., 79, 21-32, July, 
1953. 


An enlargement of the cardiac shadow to the left may 
be entirely due to an enlarged right ventricle, but in 
persistent ductus arteriosus and interatrial septal defect 
the configuration of the heart may be similar although 
the latter condition overloads only the right ventricle, 
while the former overloads both ventricles. The two 
conditions can be differentiated, however, by catheteriza- 
tion of the heart with a radio-opaque catheter. The 
same method also allows differentiation between mitral 
stenosis and mitral insufficiency. This is important in 
view of the benefit to be obtained from operation in cases 
of pure mitral stenosis and the lack of such benefit in 
cases of mitral incompetence. 

The radiographic difierentiation between the two con- 
ditions is described in detail. One point in the procedure 
is particularly stressed : whenever the catheter is used 
it is essential to direct its tip on to the left wall of the 
ventricle, thus enabling the size of the ventricle to be 
estimated. Antero-posterior, oblique, and lateral films 
are taken, for reasons that are explained. An in- 
advertent penetration of the tip of the catheter into the 
coronary sinus can be recognized from measurement of 
pressure and from gas analysis of the blood withdrawn. 

[The thirteen radiographs reproduced, showing the 
position of the catheter in the various conditions analysed, 
adequately demonstrate the usefulness of the method.] 

A. Orley 
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Sue Selection and Medical Management of Patients with 


Mitral Stenosis Treated by Mitral Commissurotomy. 
G. C. GrirrirH, H. MILLerR, R. S. Cossy, D. C. 
LEVINSON, S. P. DimitrorF, W. J. ZINN, R. W. OBLATH, 
L. M. HERMAN, V. J. JoHNs, B. W. Meyer, and J. C. 
Jones. Circulation (N. Y.), 7, 30-36, Jan., 1953. 


Criteria for the selection of patients for mitral valvo- 
tomy and a plan of management during the operation 
period are described. The authors’ observations and 
conclusions are based on a series of 74 cases in which 
mitral commissurotomy was performed before May, 
1952, at the Los Angeles County Hospital (University 
of California). There were 8 deaths in the first 35 cases 
of the series but none in the subsequent 39. A further 
52 operations have been performed since this report, 
with only one death. 

The criteria for operation are the generally accepted 
ones. They regard a history of recent systemic embolism 
as an indication for operation, amputation of the left 
auricular appendix and an improved cardiac output 
lessening the risk of thrombosis within the auricle and of 
further embolism. 

During the operation rapid auricular fibrillation is 
controlled with ouabain and ventricular extrasystoles 
with procain amide, both given intravenously. A long- 
acting heparin is given by intramuscular injection 
periodically in the immediate postoperative period if 
clots are found in the auricle. No attempt is made to 
convert auricular fibrillation to normal rhythm until one 
or two months after operation. J. A. Cosh 


Mitral Stenosis. Diagnosis and Treatment. A. LOGAN 
and R. Turner. Lancet, 1, 1007-1018, May 23, and 
1057-1064, May 30, 1953. 


During the past 2} years 200 patients with pure or 
predominant mitral stenosis have undergone valvotomy 
at the Western General Hospital, Edinburgh, one medical 
unit being responsible for 130 of these. The present 
paper is principally concerned with the first 100 of the 
130 patients, 17 of whom were males and 83 females. 
Dyspneea is a frequent complaint in mitral stenosis and, 
if progressive, is an indication for operation, as also is the 
occurrence of attacks of paroxysmal dyspnoea or of 
pulmonary oedema. Paroxysmal dyspnoea occurred in 
27% of cases. Care must be taken to distinguish these 
dyspneic attacks from the recurrent attacks of acute 
bronchitis which are common features of mitral stenosis. 
Hemoptysis (47%) is the result of pulmonary hyper- 
tension, and may be indicative of pulmonary infarction 
(6°%); it is dangerous if recurrent, and should be regarded 
a: a strong indication for surgery. Pain in the region of 
the left breast (26%) is not as common as a sense of 
oppression under the sternum (36%), but true anginal 
pin (2%) is unusual. On auscultation, the characteristic 
s| ipping first sound is one of the most important indica- 
tions that mitral stenosis is the predominant lesion, 
al'hough it may be absent in cases of light stenosis with 
ritid or calcified cusps (13%). The second sound is 
u ually accentuated in the pulmonary area, presumably 
a: a result of raised pulmonary pressure, but the degree 
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of accentuation is not correlated with the pressure. 
A systolic murmur at the apex may indicate incom- 
petence, but in the absence of other evidence a fine, high- 
pitched, systolic noise can probably be ignored, though 
other causes of a loud apical systolic murmur, such as 
aortic or tricuspid disease, should also be considered. 
When mitral incompetence is present, its degree cannot be 
judged from the quality of the systolic murmur. The 
presence or absence of a thrill is of no material signi- 
ficance. The onset of auricular fibrillation in the absence 
of acute carditis may be regarded as an indication for 
operation since it is evidence of progression of the disease; 
when it is fully established it is not necessarily a contra- 
indication in itself. 

While the decision as to suitability for surgery can often 
be made by ordinary clinical methods, an exact knowledge 
of the pulmonary arterial pressure sometimes materially 
influences that decision, an increase in the pressure, 
particularly on exertion, suggesting that surgery should be 
undertaken. The authors have not found that a very 
high pulmonary pressure is a contraindication to opera- 
tion, and such cases, when valvotomy has been performed, 
have shown a steady if slow improvement. In 26 cases 
regurgitation of blood from the ventricle was felt before 
valvotomy, and in none of these was the reflux abolished 
by freeing the valve. Embolism was the most important 
complication of the operation. Calcification of the valve 
was recorded in 27 cases, but this did not prevent 
commissurotomy. 

There were 7 deaths as a result of the operation, 2 
following embolism and 5 in patients who were severely 
ill before surgery was undertaken; 2 more patients died 
some time after the operation. The improvement 
following valvotomy, having largely to be assessed on a 
subjective basis, was most notable in those patients who 
had been most severely disabled. In general there was 
considerable improvement in exercise tolerance and in 
cough. The physical signs did not always show dramatic 
change, and the diastolic murmur often persisted. 

T. Holmes Sellors 


The Diagnosis of Posterior Myocardial Infarction. 
L. Wotrr, K.S. MATHUR, and J. L. RICHMAN. Amer. 
Heart J., 46, 21-37, July, 1953. 


In a comparative study of vectorcardiographic and 
electrocardiographic findings in over 600 cases of myo- 
cardial. infarction, the vectorcardiogram indicated 
infarction of the posterior wall of the left ventricle in 104 
cases. In 9 of these cases, in which the vectorcardio- 
gram appeared to indicate a lesion confined to the upper 
part of the posterior wall of the left ventricle and the 
clinical picture was characteristic of infarction, the electro- 
cardiogram provided no confirmation, even on extensive 
exploration of the thorax and cesophagus with unipolar 
leads. Further investigations were therefore undertaken 
to elucidate this discrepancy. 

In an unselected series of 86 cases in which posterior 
myocardial infarction had been found post mortem a 
critical comparison was made between necropsy findings 
and the electrocardiographic diagnosis, with special 
reference to the position of the lesion in the posterior 
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wall. It was found that in the interpretation of the 
electrocardiogram the diagnosis of posterior infarction 
had been missed in 39 of the 86 cases. A small lesion 
confined to the upper or middle part of the posterior wall 
of the left ventricle was present in 6 cases, and in 4 of 
these the diagnosis had been missed, while other causes 
of failure were the coexistence of a lesion of the anterior 
wall in 25 and of left bundle-branch block in 6. 

It was thus confirmed that small infarcts occurring 
high in the posterior wall of the left ventricle do not, as a 
rule, produce characteristic signs on the electrocardio- 
gram. When this area alone is affected the diagnosis 
of infarction may be missed altogether on ordinary 
electrocardiography, and probably in many more cases 
the existence of the posterior lesion is missed because of 
the simultaneous occurrence of an anterior lesion. The 


authors suggest that when electrocardiographic changes 
typical of acute anterior infarction are not accompanied 
by reciprocal changes in posterior leads, the coexistence 
of a posterior lesion should be suspected. J. A. Cosh 


The Effect of Hexamethonium Bromide on the Cardiac 
Output and Pulmonary Circulation. H. R. GILMore, 
H. KopeLMAN, J. MCMICHAEL, and I. G. MILNE. 
Lancet, 2, 898-902, Nov. 8, 1952. 


The authors report the results of an investigation at 
the Postgraduate Medical School of London into the 
effect of hexamethonium bromide and of posture in 
hypertensive patients. 

A dose of 10 to 100 mg. of hexamethonium bromide 
was given to 4 patients through the cardiac catheter; a 
substantial fall in systemic blood pressure occurred 
within a few minutes, and a fall in pulmonary-arterial 
pressure, but changes in cardiac output were small. A 
further depression in systemic and pulmonary-arterial 
pressure was produced when the patient was tilted 
slightly (7 degrees) towards the feet. This postural 
effect was judged to be “ too profound ”’, and further 
studies were carried out in 10 patients after subcutaneous 
administration of hexamethonium bromide. The dose 
required by individual patients for a satisfactory response 
was determined by preliminary tests, and ranged from 
70 to 450 mg. Before administration of the drug, tilting 
of the patient towards the feet produced only slight 
changes in blood pressure and circulation time, but in 
9 of the 10 patients there was a fall in cardiac output. 
The cardiac-pulmonary blood volume was therefore 
diminished in the feet-down position in proportion to 
the fall in cardiac output. Thirty minutes after a sub- 
cutaneous dose of hexamethonium bromide the systemic 
blood pressure fell, but there was no change in cir- 
culation time. The cardiac output increased, or re- 
mained constant, and the cardiac-pulmonary blood 
volume increased in all but one of the patients. When 
the patient was tilted towards the feet there was a rapid 
fall in systemic pressure with prolongation of circulation 
time; the cardiac output was unchanged and therefore 
the increased circulation time must have resulted from 
an increase in cardiac-pulmonary blood volume. All 
the experiments were discontinued before the fall in 
blood pressure became too profound. 
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The authors conclude that hexamethonium bromide: 
causes systemic arteriolar dilatation and prevents the 
compensatory vasoconstriction that normally occurs 
in the feet-down position. The drug also interferes with 
similar compensatory vasoconstriction in the pulmonary 
vessels, and it seems that the autonomic nerve supply to 
these vessels plays an important part in postural cir- 
culatory changes. L. G. Goodwin 


Alcoholic Enlargement of the Heart (Alcoholic Myo- 
carditis). EE. MERLE and J. BELIN. Sem. Hop. Paris, 
29, 1454-1462, May 2, 1953. 

The observations described in this paper were made 

in the Auvergne district of France where heavy con- 

sumption of alcohol in the form of wine is common, up 
to 10 litres a day being not rare among viniculturists 
and 3 litres almost the rule. The effect on the heart as 
found clinically, radiologically, and electrocardiographic- 
ally is described and illustrated by short case-histories of 

11 patients. The association with alcoholic cirrhosis 

is briefly discussed, and it is pointed out that neurological 

lesions are rarer than in those addicted to spirits. Patho- 
logically interstitial oedema of the myocardium is con- 
sidered the essential lesion, confirming the opinion of 

Marchal. 

The various stages of the breakdown of alcohol are 
restated, and the importance of pyruvic acid and acetalde- 
hyde as toxic substances is emphasized. The similarities 
and differences between the cardiac conditions produced 
by alcohol and by aneurin deficiency are discussed. The 
vitamin deficiency in patients with alcoholic myocarditis 
is considered to be more complex than that in beri-beri. 
It is stressed that all the constituents of the vitamin-B 
complex should be used in the treatment of patients with 
cardiac lesions due to alcohol, but even so the results are 
less satisfactory and more transient than those achieved 
in cases of beri-beri. A. Schott 


Hypercholesterolemia, Myxedema and Atherosclerosis. 
H. L. BLumGart, A. S. FREEDBERG, and G. S. 
KURLAND. Amer. J. Med., 14, 665-673, June, 1953. 


At the Beth Israel and Peter Bent Brigham Hospitals 
(Harvard Medical School), Boston, 7 patients with rheu- 
matic heart disease and one with cor pulmonale, who had 
been treated by total thyroidectomy for severe congestive 
failure, were studies post mortem. These patients had 
been maintained in a myxcedematous state with a basal 
metabolic rate of about —20% for an average of 7:4 years, 
and in 6 cases for 6 to 13 years. Their ages at operation 
ranged from 22 to 63 years, with an average of 44. 
None of the patients had any disease predisposing to 
atherosclerosis. 

The serum cholesterol level in these patients, which 
before operation averaged 170 mg. per 100 ml., increased 
after operation by an average of 125 mg. per 100 ml., 
values of over 400 mg. per 100 ml. being present for many 
months in some cases, yet the degree of atherosclerosis 
found in the coronary, systemic, and pulmonary vessels 
at necropsy was certainly no more, and probably less, 
than that to be expected in comparable subjects with 
normal thyroid function. Peter Harvey 
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